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From the broiling heat of the Equatorial 
Sun to the Frigid, Zone of the Midnight 
Sun, Ruston-Bucyrus Excavators are 
steadfastly upholding the sixty years’ 
reputation of the manufacturers. 


For excavating machinery of world- 
wide fame, consult Ruston- Bucyrus, 
Ltd., Lincoln, England. 
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fs that Purchasing ? General Manager speaking. 
(Y p @ Now look here! We definitely promised delivery of 


those Engine parts for Coventry at the rate of 100 sets a week. 











Last week we only delivered 20 sets and the customer’s been 
raising Cain. He’s a valuable customer and we must not let 
him down. How long is it going to be before we get those 
new Machine Tools the Works asked for?—What!?— 
Makers can’t deliver under 10 weeks! Oh! Can’t they! Get on 
to Cohen’s at Park Royal straight away and get the Tools from 


their stock. Second-hand!? Yes, I know! But all their stuff’s 






first-class. We can have the Tools under 








belt to-morrow and we can’t afford to wait! 








Advertisement of GEORGE COHEN, SONS & CO., LTD., 600, Commercial Road, London, E.14. 
Machine Tool Showrooms at Sunbeam Road, Park Royal, Loidon, N.W.10 and 
at Stanningley Works, near Leeds. "Phone Willesden 0944, or Stanningley 71171 
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A Seven-Day Journal 


Colonel R. E. Crompton. 


To-pay Colonel R. E. Crompton celebrates his 
ninetieth birthday, and we desire to offer him our 
sincere congratulations on the. attainment of that 
yreat age, and to wish him more years of the mental 
activity which he has retained in the face of inevitable 
bodily failings. This evening a dinner will be held 
in his honour and he will be presented with the 
portrait of himself by Mr. George Harcourt, which 
now hangs in the Royal Academy. It is, we under- 
stand, his intention to give it at once to the Institution 
of Electrical Engineers, where a place for it will be 
found amongst the many other excellent pictures of 
famous electrical engineers and scientists. We need 
not remind our readers that Colonel Crompton is the 
oldest living pioneer of electricity supply and that 
he was one of the earliest workers in the field of road 
transport. In his “ ini ”. he says: 
** Indeed, when in September, 1878, I went over to 
Paris with a party of the Institution of Mechanical 
Engineers, I found myself regarded as a leading 
authority on electric lighting.’”’ In that year the 
Anchor .Works of T. H. P. Dennis and Co.—horti- 
cultural building engineers, of Chelmsford—of which 
Colonel Crompton was one third partner, were 
enlarged and adapted for electrical manufacture and 
renamed the ‘“ Are’ Works, and in 1880 the first 
Biirgin dynamo made there was completed. It was 
some ten years before this that Colonel Crompton 
built his two historical steam tractors, the ‘‘ Chenab”’ 
and the “ Ravee,” for hauling road trains in India. 
Throughout his life Colonel Crompton has been" as 
remarkable for the energy of his thoughts and his 
manner of expressing them as for tirelessness of body. 
To him must be attributed a very large portion of the 
credit for the extension of electric power supply in 
this country, and for that his name will never be 
forgotten by electrical engineers. It is with great 
pleasure that we present to our subscribers this week 
a pencil portrait of this great pioneer. 


Television Progress. 


Ar the thirty-seventh ordinary general meeting of 
Marconi’s Wireless Telegraph Company, held at 
Electra House, Victoria Embankment, W.C.2, on 
Thursday, May 23rd, the chairman, the Right Hon. 
Lord Inverforth, explained that, while some years 
ago there was a very general scepticism regarding the 
practical possibilities of television, the Marconi 
Company had the foresight to incur heavy expenditure 
on television research. As a result the company had 
taken out patents connected with transmission and 
reception, and it was now in a@ position to offer com- 
plete stations to its clients interested in television 
transmission, and to grant licences for the use of 
patents to inanufacturers of receiving sets. Since the 
last annual general meeting the company had carried 
out the intention then announced of combining with 
Electric and Musical Industries, Ltd., to form the 
Marconi E.M.I. Television Company for the pro- 
duction and sale of television transmitters. It was 
common knowledge that following the publication of 
the report of the Television Committee appointed by 
the Postmaster-General, the transmitter which the 
company’s experts had evolved in conjunction with 
the research staff of Electric and Musical Industries, 
Ltd., at Hayes, was to be tried side by side with a 
transmitter erected by another company in order that 
the respective merits might be The com- 
pany’s experts had watched every move in television 
in Europe and in America, and, despite statements to 
the contrary, there was no reason to believe that any 
other country in the world had made sufficient pro- 
gress to enable it to introduce an efficient public 
service earlier than Great Britain. While the Presi- 
dent of the Radio Corporation of America had just 
made a public declaration that his company was 
preparing to spend a further sum of £200,000 to take 
television out of the laboratory into the field of public 
service, the Marconi Company was prepared to supply 
transmitters capable of providing a public service 
of high definition television with 405 lines and fifty 
pictures per second. But just as research had led to 
improvements from year to year in the broadcasting 
of sound, so would research at heavy expenditure be 
necessary to raise the standard of television. 


Conservation of Water Supplies. 


In the House of Commons on Tuesday, May 28th, 
the Minister of Health, Sir Hilton Young, made a 
further reference to the decision of the Government to 
set up a Joint Select Committee, consisting of six 
peers and six members of Parliament, in order to 
consider and report on measures for the better con- 
servation and organisation of water supplies in Eng- 
land and Wales. He said that the law relating to 
water supplies required) amendment in various 
particulars, and proposals for that purpose had been 
made from time to time, including those in three 
reports of the Water Advisory Committee of the 
Department. It was considered that the most appro- 
priate method of investigating what amendments 


Houses of Parliament, which could hear the various 
interests concerned. The Committee would, of course, 
be at liberty to investigate other aspects of the 
matter which it considered relevant to this purpose. 
It was proposed that the Committee should have the 
usual powers to hear evidence and to make recom- 
mendations.....While...the.. specific ..purpose...of.. the 
inquiry would be to consider the question of water 
supply, that could not be done without giving some 
attention to the question of sewage. 


A Blue Riband Trophy. — 


ARRANGEMENTS are being made for the presentation 
of a trophy for the fastest speed of a steamship across 
the Atlantic, Last week a preliminary meeting was 
held at French Line House, bee -street, London, 
;to consider the offer of such a trophy for international 
: competition and the conditions governing its award. 
| The trophy is to be presented by Mr. H. K. Hales, 
‘| Member of Parliament for , and at the moment 
is in course of production at the works of a Sheffield 
manufacturer. Mr. Hales gave a full ion of 
it to those present, who included Signor T. Veronese, 
of the United Italian Lines; Baron von Pillar, of 
the North German Lloyd, and M. P. Malglaive, 
of the French Line. Owing to the short notice 
convening the meeting, it was not possible for repre- 
sentatives of the Cunard-White Star Line and the 
United States Lines to attend. It is proposed that 
the trophy should be presented to the owners of the 
Italian liner “‘ Rex” at Genoa on August 20th. It 
may be recalled that the Italian liner “ Rex” won 
the Blue Riband in August, 1933, by crossing the 
Atlantic from Gibraltar to, New York in the record 
time of 4 days 13 h. 58 min. Her average speed 
was 28-92 knots. It was decided to form a com- 
mittee to draw up the rules and regulations for 
records, and other matters connected with the holding 
of the trophy, and to act as trustee for the custody 
and disposal of the trophy. 


Egyptian Irrigation Schemes. 

On Wednesday, May 22nd, the Egyptian Cabinet 
approved a plan for expending on public works during 
the next five years a sum amounting to ££36,000,000. 
The plan includes such important irrigation works as 
the strengthening of the Assiut » which is 
already in progress, the rebuilding of the Delta 
barrage, and the construction of a dam at Lake 
Tsana in Abyssinia, which in principle has been 
accepted for some time past. These and other smaller 
works will, it is expected, account for close upon 
£E21,000,000, and the balance will be spent on im- 
proved water supply, sanitation, and housing, road 
construction, reclamation, and agricultural drainage 
schemes. The sum to be spent is at least ££3,000,000 
more than the average e on new works 
which has taken place in recent years. The construc- 
tion of the Lake Tsana dam indicates a continuance 
of the policy laid down by previous istrations 
of conserving to the full the waters of the Nile. Nego- 
tiations for the partition of the waters of the Blue 
‘Nile between Egypt and the Sudan have been pro- 
ceeding for some time, and it is understood that before 
long there will be a conference with Abyssinia in 
order to settle the terms of the construction of the 
Lake Tsana dam. s 


Private Trading in Arms. 


GrvinG evidence before the Royal Commission on 
the Private Manufacture of and ing in Arms, 
which was held at the Institution of Mechanical 
Engineers on Wednesday, May 22nd, under the 
chairmanship of Sir John Eldon Bankes, Sir Eustace 
Tennyson d’Eyncourt, the consulting naval architect 
and engineer and an adviser to Vickers-Armstrongs, 
Ltd., drew attention to the necessity of ensuring that 
war material should be of the best and most efficient 
design and construction. _ Having had experience, he 
said, with establishments manufacturing arms, and 
with Government Departments, for about fifty years, 
his considered opinion was that to abolish the private 
manufacture of arms altogether and to put the whole 
thing under Government control would certainly not 
make for efficiency. With private firms not only was 
there competition, but there was a strong incentive 
to individuals to find new and improved devices which 
would not only help the firm for which they worked, 
but would also improve their personal position 
with that firm—a consideration which did not exist 
to nearly the same extent in Government Depart- 
ments. Although there were outstanding men who 
had done marvellous work for the Government, 
practically all the great inventions and improvements 
in engineering had, Sir Eustace pointed out, come 
from men outside the Government service. 


Patents in 1934. 


Tue fifty-second report of the Comptroller-General 
of Patents, Designs and Trade Marks for 1934, 
recently published by the Stationery Office, shows 
that during the year under review there were increases 
both in the number of applications and in the number 
of complete specifications filed during the year. The 
number of applications received during the year was 
37,409, as compared with 36,734 in 1933, while the 
number of complete specifications filed was 20,328, 





were desirable was by a Joint Committee of both 





inventions, which was noted in the preceding year, 
was not followed by a further increase, but the 
activity was maintained. Interest also persists in 
the production and refining of motor spirit and lubri- 
cating oils. Electrical inventions are still very 
active, while in the inventions which relate to trans- 
port the influence.of the recent.road safety campaign 
is reflected. In mining, attention is being given to 
problems of safety, particularly with regard to roof 
supports, flame quenching, and the use of hydraulic 
or pneumatic pressure instead of explosives for break- 
ing down.. The Comptroller-General, in concluding 
his » Says that the rise of new arts and 
the rapid and. unpredictable developments in other 
arts, especially during the last few years, have raised 
serious and urgent problems in the classification of 
the subject matter of specifications. Some progress 
has been made in the solution of these problems, and 
it is hoped that a revised classification of such matters 
as the automatic control of machines and apparatus 
and the manufacture of synthetic resins, cellulose, and 
its derivatives will soon be ready for publication. 


New Union Castle Liners. 


Two of the six new liners for the service of the 
Union Castle Line, which are now being constructed 
by Harland and Wolff, Ltd., have recently been 
handed over to their owners. They are the refrigerated 
motor vessels “ Roslin Castle” and “ Rothesay 
Castle,” and they have a length of 443ft., a beam of 
61ft. 3}in., and a depth to upper deck of 36ft. 9in., 
with a measurement of 7016 gross tons. There are 
five cargo holds with *tween decks, and all these com- 
partments, including the bridge space, are insulated 
for the carriage of fruit, with special provision in the 
way of No. 4 hold *tween deck spaces for the carriage 
of meat if desired. All the deck auxiliary machinery 
‘is electrically operated. The propelling machinery 
is of interest, as it comprises an eight-cylinder 
Harland-B. and W. two-stroke double-acting engine 
with a designed output of 7000 b.h.p. at 93 r.p.m., 
or 8000 s.h.p. at 98 rp.m. At the normal speed of 
93 r.p.m. with a fully laden ship a speed of 16 knots 
is attained. The engine has a cylinder diameter of 
620 mm., or 23- 4in., and a stroke of 1400 mm., or 55in., 
and operates on the same principle as the engine 
installed in the “Amerika” some five years ago. 
The same type of motor with a designed output of 
12,000 s.h.p. is to be installed in the two 25,000-ton 
passenger liners for the Union Castle Line, now being 
built at Harland and Wolff’s yard. 


Atmospheric Pollution. 


TurrTy-stx representatives of local authorities 
and other organisations co-operating with the Depart- 
ment of Scientific and Industrial Research in the 
investigation of atmospheric pollution, met on 
Monday afternoon, May 27th, in the half-yearly 
conference held at the offices of the Department. 
Those present included representatives from Barnes, 
Barnsley, Birmingham, Dagenham, Glasgow, Halifax, 
Lancaster, Leicester, Liverpool, City of London, 
London County Council, Manchester, Royal Leaming- 
ton Spa, Salford, Surrey County Council, West- 
minster, Willesden, Messrs. Cadbury Brothers, and 
the British Commercial Gas Association. The con- 
ference, over which Councillor W. Brownhill Smith 
‘presided, received a report from Dr. G. M. B. Dobson 
on the progress of the researches carried out under 
the Atmospheric Pollution Research Committee. 
Dr. Dobson informed the conference that a full- 
time investigator had been appointed by the Depart- 
ment as a preliminary to the undertaking of an 
intensive survey, at a selected centre, of various types 
of pollution with a larger number of instruments. 
The method developed at the Building Research 
Station for estimating sulphur in the atmosphere 
was now being adopted more widely by the local 
authorities. Further experiments combined with 
weather observations wére being taken in hand to 
facilitate the interpretation of the data collected 
by means of the deposit gauge observations. The 
conference laid great emphasis upon the assistance 
which could be given by the local authorities in the 
conduct of the investigations, and it was agreed that 
a circular letter be sent to them suggesting particular 
directions in which that assistance would be most 
useful. 


Need for Skilled Workmen. 


Durine his speech on the Second Reading of the 
Finance Bill, the Chancellor of the Exchequer stated 
that one of the problems to be faced by the Govern- 
ment in the near future was a shortage of skilled 
labourers. That that problem had not been in 
evidence before was largely due to the unemployment 
of an appreciable fraction of the country’s labour. 
The fact that owing to their continued enforced 
idleness large numbers of these men had lost or had 
never gained their due proportion of tecbnical skill 
was well known to engineers, who had had difficulty 
in maintaining a high standard of workmanship 
with. artisans drawn from the labour exchanges. 
Now that the unemployment figures were being 
reduced, that shortage of skilled workers among those 
re-entering the shops had become apparent, and 
presented an urgent and serious problem which would 
imperil the reputation of British workmanship if 
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it was not speedily dealt with. 
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The Albert Canal. 


No 


. TEE: 


(Concluded from page 582, May 24th.) 


PROTECTION OF BANKS. 


NHE type of bank protection adopted generally where 
1 the cross section of the canal is normal is that 
shown in Fig. 22 (ante), consisting of dry stone pitching 
laid on @ bed of gravel and butting against a concrete 
toe wall. The pitching is carried up to 0-6 m. 
above water level, the bank between the top edge 
of the pitching and the towpath being faced with 


soil and turfed. In situations where thé cutting or 


embankment is sandy or otherwise pervious in 
character, sheet piling is substituted for the stone 
pitching and toe wall. 

In the Eygenbilsen cutting the canal prism— 
has already been mentioned—is completely 


as 


to the probabilities of future traffic. It is expected 
that towed barges, carrying 1350 tons, and measuring 
80 m. by 9-6 m. by 2-5 m. draught, will be employed 
to a large extent in the future. Tt is also necessary 
to make provision for the largest class of Rhine 
barge, measuring 96 m. by 11-8 m. by 2-8 m. draught, 
carrying 2000 tons, and the tugs which tow them. 
Furthermore, trains of four 600-ton barges, each 
measuring 50m. by 6-6m. by 2-4m. draught, in 
tow are in constant use, and provide an economical 
and very flexible means of transport. Self-propelled 
motor barges which carry about 600 tons cargo are 
numerous, and their employment is increasing. 
Finally, the traffic load expected to be dealt with 
on the canal is not. less than 15 million tons annually. 








Broken Stone 
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intervening between the two halves. The upper half 
is, in effect, a false sill covering and sealing a sluice- 
way that extends along the pointing sills for prac- 
tically the whole width of the lock. Close to the bottom 
sill of each of the gate leaives is a series of sluice open- 
ings and doors in the gate corrésponding in height of 
opening to the slot in the pointing sill. The slot opens 
out into a large chamber formed under the forebay 
of the upper gates, at the base of which is a grillage 
of vanes in reinforced concrete protected by cast iron 
edgings which deflect the stream of water into an 
even flow through a curved passage opening into the 
lock chamber below the surface level of the lower 
reach—Fig. 31. The rate of flow is reduced at this 
outlet to less than 2 m. per second, and eddy currents 
in the lock chamber are minimised. The evacuation 
of the lock is effected by sluice openings in the lower 
gate similar to those in the upper gates through which 
water is discharged into a transverse pit with 
suitably curved bed extending across the lock 
apron. The design of the upstream and down- 
stream sliice arrangements was only finally settled 
after a series of model experiments had been 











FIGs. 32, 33 AND 34—TYPICAL FORMS OF CANAL BANK PROTECTION 


surfaced with a watertight covering of concrete. 
The revetment of the sides is laid at a slope of 1 to 1 
and has a thickness of 0-75 m. ‘The plant employed 
by the contractors in laying the concrete floor and 
revetments in the cutting is particularly interesting. 
The method of construction adopted can be seen in 
the view, Fig. 20 (ante). The travelling gantry 
bridge has a span of 55m. and carries a load of 5 
tons on the hook. Two concrete mixers, each of 
1 cubic metre capacity, are employed, and the volume 
of concrete placed in the floor and revetments is 
between 350 and 400 cubic metres per day. Where 
the canal is constructed in deep cuttings in the tufa 
rock, as at Vroenhoven and Caster, the soft rock 
is faced with mass concrete walling from the tow- 


In view of these Considerations the Belgian Govern- 
ment has decided to provide twin locking chambers 
at each of the six locks on the main waterway between 
Liége and Antwerp. All the locks will have usable 
internal dimensions of 136m. length and 16m. 
width. The first lock to be built, that at Wyneghem, 
is now completed, and it is probable that the remain- 
ing five locks will be similar to it, except that the 
lift in the Wyneghem lock is_.5:7 m. only, whereas 
the others will overcome lifts of 10 m. or thereabouts, 
in each case. All the locks on the main canal will 
have mitred gates and a minimum depth of water 
over the sills of 4-0m. «Views of the Wyneghem 
lock are reproduced in Figs. 29, 31, and 36, and a 





plan and section in Fig. 35. 


made in the Zurich Hydraulic Research Laboratory. 


The emptying. or filling of the Wyneghem lock is 
effected in less than eight minutes; the other main 
locks, having 10 m. lift, are designed to be emptied 
or filled in ten minutes. All the gates are of steel 
construction ; a view of one of the Wyneghem gates 
is reproduced in Fig. 36. 

Incidentally it may be mentioned that one. of the 
reasons which determined the choice of mitred gates 
for all the locks in the main canal, in preference to 
any form of lifting gate, is that the former permit of 
the lock walls and surroundings to be kept clear of all 
obstruction, an advantage when a large volume of 
traffic, some of which is worked by means of horses or 





tractors, has to be passed rapidly through the locks. 
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path level down to the canal bed, as can be seen in 
the view—Fig. 15 (ante)—and in the section, 
Fig. 32. 

Another form of bank protection adopted in the 
neighbourhood of Lanaeken and Veldwezelt com- 
prises stone pitching, laid dry or in cement, in the 
upper part of the bank and a concrete revetment 
covering the flatter slope below the pitching (Figs. 
28, 30, and 33). The side protection where the 
canal crosses the low-lying land between Lixhe 
and Lanaye and is retained by embankments of filled 
material, is shown in Fig. 34. 


Locks. 


The dimensions of the canal cross section and of 
the locks have been carefully considered in rélation 








FiG. 35—-PLAN AND SECTION OF WYNEGHEM LOCKS 


In designing this lock the engineers have departed 
from the common practice of recent years of pro- 
viding, in the case of large canal locks, for the inflow 
and evacuation of locking water through a large 
number of small openings in the side walls or floor of 
the lock chamber. They have, in fact, reverted to the 
old practice by which locks were filled and emptied 
by sluice doors in the lock gates, a method that has 
become obsolete except in the case of small structures. 
But this decision does not, as might be supposed, 
indicate that a discarded and obsolete practice has 
been revived because the design of the lock sluice ways 
avoids most, if not all, of the objectionable features of 
the old practice. The upper gate sill of the lock 
chamber is made in two parts—Fig.,37—-one above 
the other, with a horizontal slot about 1-0 m. deep 





The sluice doors on the gates are operated by elec- 
tric motors and can be opened or closed in thirty to 
forty-five seconds. The gates are also worked élec- 
trically by rack and pinion gear and can be opened and 
closed. in sixty seconds. Six electric capstans are 
installed on the lock walls to facilitate the entry and 
exit of barges. 

The structure of the lock is almost entirely of con- 
crete, dressed stonework being reduced to a minimum 
and employed only in such positions as sills, hollow 
quoins and copings. The walls and floor of the 
chambers and lock heads are of mass concrete design, 
but steel reinforcement is used to some extent to take 
up both tension and compressional stress, as will be 
seen in the view reproduced in Fig. 29. 

Turning to the subsidiary locks, which form part of 
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the several links between the Albert Canal and other 
river and canal navigations, we come first, to the 
Haccourt-Visé lock situated in a short junction 
section between the Albert Canal and the Meuse 
below Visé. This single lock has internal dimensions 
of 55m. by 7-5m., accommodating boats carrying 
about 600 tons, and overcomes the fall between the 
canal level of +60 m. and the normal water level of 
the Meuse in the Visé reach (+52-75m.). It has 
mitreing gates at both the upstream and down- 
stream ends and replaces an old regulating lock 
between the suppressed Liége-Maastricht Canal and 
the river. 

The. next link is that at Petit-Lanaye, where the 
existing Liége-Maastricht Canal has been recon- 
structed as a branch extending from the southern 
end of the great Caster cutting to the international 
frontier, a distance of about 2 kiloms. The twin 














FIG. 36-WYNEGHEM LOCKS—ONE OF THE GATE 
LEAVES 


locks in this branch have been described in the first 
article of this series. The locks in the branch canal 
which diverges from the Albert Canal at Briegden and 
the junction locks in the Herenthals-Wyneghem 
reach have also been mentioned in our description of 
those sections of the undertaking. 


BRIDGES. 


All the bridges crossing the main navigation of the 
Albert Canal will be fixed structures with the excep- 
tion of three bascule bridges of the Strauss type at 
Antwerp, where they span the connecting links 
between the canal and the Lefébvre and Asia docks. 
Among the fixed bridges the most interesting construc- 
tions are those at Lanaye, Vroenhoven, and Wyneg- 
hem-Schooten. The minimum headway provided at all 


span clear waterways of 26:0 m. in each case. Two 
of these bridges carry roadways 7-5 m. wide, between 
two principal trusses with cantilevered foot walks on 
the outside of the trusses. The third bridge has three 
principal trusses, the middle truss separating the 
carriageway from a double railway track, footways 
being provided outside the trusses as in the narrower 
bridges. Each of the bascule bridges is operated by 
one electric motor of 80 e.h.p. and can be opened or 
closed in one minute. A view of one of the bascule 
bridges in course of erection at Antwerp is reproduced 
in Fig. 40. In all, forty-five new bridges, including the 
three bascules at Antwerp, will cross the main canal 
when all the works now planned have been completed. 





Soc. des Pieux Armés Frankignoul. Completed and 
openifor traffic October, 1934. 

Section 8.—Briegden-Eygenbilsen, 4 kiloms. Work 
to be begun early in 1935. 

Section 9.—Eygenbilsen cutting-Eygenbilsen-Zuten- 
daal, 6 kiloms. long, maximum depth 30 m. Two con- 
tracts: Soc. d’Etudes de Grands Travaux (formerly 
Soc. Anon, d’Entreprise Dumon et Van der Vin). 
Total cost 73 millions of francs. Excavation 4} 
million cubic metres. Work begun February, 1932. 
Probable date of completion May, 1936. 

Section 10,—North end of Eygenbilsen cutting, 
Genck-Herenthals. . Not. yet, begun. 


Section 11.—Herenthals-Wyneghem, 15 kiloms. 
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At the present time—January, 1935—one of the three 
bascules and fourteen fixed road bridges have been 
completed and are open for traffic ; four fixed bridges 
are in course of construction. 


THE PRESENT CONDITION OF THE WORKS. 


The programme of construction sanctioned in 1930 
contemplates the completion of the whole of the canal 
works in 1937 at a total cost of about 2000 millions of 
Belgian francs. The works are spread out over a line 
between Liége and Antwerp, 122 kiloms long, and 
have been divided up into numerous separate con- 
tract sections. The following particulars indicate the 
present situation in regard to the more important 
of these sections. We have already mentioned that 
work on several sections has not yet been - 

Section 1.—Junction canal and lock at Visé. 
Contractors, Soc. Construction, Etude et Ouvraison. 
Completed and opened for traffic May, 1934. 

Section 2.—Haccourt-Lixhe, 2 kiloms. Contractors, 
Soc. des Pieux Armés Frankignoul. Completed and 
opened for traffic May, 1934. 

Section 3.—Lixhe-Lanaye, 4. kiloms.,. including 





the}fixed bridgesfis{6-5 m. The road bridge at Lanaye 


reclamations on right and left banks. Contractors, 
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FIG. 37—SECTION THROUGH WYNEGHEM LOCK 


(Figs. 38 and 41 on page 566) is one of the first examples 
of the application of electric welding to a complete 
bridge structure. The bridge has a span of 68m. 
between centres of piers and a total length of 88 m. 
Compared with other steel bridges over the canal of 
exactly similar form and dimensions, but of normal 
riveted construction, it shows an economy in weight 
of approximately 20 per cent. and some reduction in 
cost. It is proposed to employ welded construction 
for some other of the road bridges spanning the canal 
that remain to be built. The width of the Lanaye 
bridge is 9-5m. The Vroenhoven bridge—Figs. 39 
and 43—carries the main road to Maastricht over the 
deep cutting between the Geer Valley and Briegden. 
It is of concrete and has a total length of 117 m., the 
principal arch over the waterway having a clear span 
of 49m. The Schooten bridge at Antwerp is seen in 
Fig. 42, and a double cantilever bridge at Veld- 
wezelt in Fig. 44. The bascule bridges at’ Antwerp 


Soc. des Entreprises réunies. Waterway opened for 
traffic May, 1934. 

Section 4.—Junction canal and locks at Petit- 
Lanaye, 2 kiloms. Contractors, Entreprise Masson 
and Soc. Bolsée. Completed and open for: traffic 
May, 1934. 

Section 5.—Caster cutting between Petit-Lanaye 
and Canne, 1-5 kiloms. long, maximum depth 65 m., 
6 million cubic metres of excavation and Geer siphon 
under canal. Contractors, Soc. Entreprises réunies. 
Completed and opened for traffic October, 1934. 

Section 6.—Vroenhoven cutting, Canne-Briegden, 
9 kiloms. long, maximum depth 57 m., 18 million 
cubic metres of excavation. Contractors, Soc. 
Entreprises réunies. Completed and open for. traffic 
October, 1934. 

Section 7.—Junction canal and two locks between 
Albert Canal and Maastricht-Bois-le-Duc Canal for 


FIGs. 38 AND 39—-LANAYE ROAD BRIDGE AND VROENHOVEN ROAD BRIDGE 


Begun 1932. Expected to be opened in 1935, Con- 
tractors, Laboremus. 
Section 12.— Wyneghem - Antwerp, 10 kiloms. 


Begun in 1933. Total cost of section 120 millions of 
francs. Wyneghem Lock, completed and opened for 
traffic in January, 1935. The remaining works in the 
section will probably be completed during the summer 
of 1935. Principal contractors :—Entreprises 
Hydrauliques et de Béton Armé, Antwerp ; L. L. and 
N. de Meyer, Selzaete; Soc. d’Etudes des Grands 
Travaux, Brussels ; 8. A. Cobétons, Brussels; 8. A. 
Ateliers Métallurgiques, Nivelles (bascule bridges). 
CoNCLUSION. 

We are indebted to Monsieur.A. Delmer, Sécrétaire- 
Général, Ministry of Public Works ; and to Monsieur 
M. Bonnet, Administraveur-Inspecteur Général des 
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Fic. 40—BASCULE BRIDGE AT ANTWERP TERMINAL 


ponts et Chaussées, for permission to publish this 
description of the Albert Canal and for the facilities 
placed at our disposal when we recently visited the 
canal works. We also have to thank Monsieur Delmer 
for the use of plans and photographs. 

The engineers mainly responsible for the design and 
construction of the canal works are Messieures J. F. 
Lambermont and Byls, ingénieurs-en-chef et direc- 
teurs respectively of the sections Liége-Hasselt and 
Hasselt-Wyneghem ; and Monsieur Braeckman, ingé-. 
nieur principal in charge of the section Wyneghem- 
Antwerp, including the Wyneghem locks. The prin- 
cipal assistant engineers are Messieures Santilman, de 








600-ton barges. Total length 6 kiloms. Contractors, 


Meyer, Blockmans, and Vuylsteke. 
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Symposium on the Welding of Iron and Steel 


No. 


III. 


(Continued from page 534, May 24th.) 


GROUP Il. WELDING PRACTICE AND TECHNIQUE, 
INCLUDING WELDING APPARATUS. 

\IR RICHARD-REDMAYNE (President, Institu- 
S tion of Civil Engineers) presided at the session on 
the morning of Friday, May 3rd. 

Dr. A. MeCance calealteed the papers under GroupII, 
which covered a diverse field, and for the purpose 
of summarising them divided them into sections. 

The first section dealt with the control of welding 
from the electrical side, and included papers by Messrs. 
T. C. R. Shepherd and 8S. W. Carpenter, H. O. Burge, 
A. L. Whiteley, P. W. Townsend, and E. Rosenberg. 

Shepherd and Carpenter pointed out that the 
metal transference occurred in the form of globules 
from the electrode to the weld in the case of bare 
wire at the rate of 20/25 per second, and with 
covered electrode at about 5 per second. Each time 
the globule bridged the gap the generator was short- 
cireuited, and the volt-ampére characteristics of the 
generator must be such as would prevent excessively 
heavy currents on the short circuit. At the same time 
it must recover its open circuit voltage sufficiently 
quickly to maintain continuity. They defined clearly 
the requirements of the external and internal charac- 
teristics of the generator circuit. Burge recommended 
a shunt-wound machine with a few turns of cumula- 
tive series winding superimposed to obtain the neces- 
sary drooping characteristics in combination with a 
small resistance in the welding circuit to prevent short- 
circuiting the shunt field. He also described two types 
of special construction in use to achieve the same end. 
In resistance welding, in addition to the electrical 
characteristics, the time element was of importance 
and the various manual and fully automatic methods 
were described by P. W. Townsend. Manual opera- 
tion was recommended only for butt welding or job- 
bing work. For spot welding and fast repetition work, 
it might be necessary to control the time of welding 
to fractions of a cycle on a 50-cycle current, and for 
that purpose fully automatic control was required. 

For slower speeds up to 150 spots per minute, a 
combination of mercury valve and contactor was 
adequate, but for still faster work, such as that neces- 
sary for stainless steel, owing to metallurgical con- 
siderations the contactor must be replaced by another 
valve and condenser circuit. This type of control 
was dealt with in more detail also by Whiteley, who 
demonstrated the accuracy and the wide range of the 
Thyratron control by an interesting series of oscillo- 
graph records of the welding current. Other devices 
of a more specialised type were mentioned by P. W. 
Townsend. 

A description of a fully automatic welding head 
was given by Rosenberg, who pointed out that ease of 
control was on eof the important features of such sets. 

With regard to the technique to be employed in 
practical welding, the information contained in this 
section fell roughly under two main headings (a) 
details of welding practice to ensure the best weld, 
and (b) procedure necessary to avoid secondary 
effects, such as distortion, internal stresses, &c. It 
was in this field that discussion was likely to be profit- 
able and helpful. As a guide to the best procedure, 
schematic drawings were given by Shepherd and 
Carpenter for downhand, overhead, and _ vertical 
welding. It would be helpful if a scheme of reeom- 
mended practice could be drawn up as a result of the 
discussion on this matter. Another point of import- 
ance to which they had drawn attention was that, 
to an increasing extent, it would be necessary to 
indicate on blue prints and drawings the definite 
sequence of welding as a guide to the shops. The 
development of some universally acceptable system 
of conventional signs to indicate the designer’s 
instructions seemed desirable. On the matter of 
electrodes, it was not advisable to try to use only one 
type for all classes of work. The type best suited for 
pressure work, for instance, would produce too fluid 
a metal to be satisfactory for overhead welding. The 
development of special types was consequently 
inevitable. Attention might be directed to the 
minimum number required to cover the requirements 
of practical welders. 

Scale on the surface of the edges to be welded was 
not necessarily detrimental, but the coating of the 
electrode should be acid in character so as to flux it 
readily. High silicon in the electrode metal was 
detrimental, and too high an oxide content lowered 
the tensile strength. Nitrogen introduced by un- 
suitable coatings or too long an arc was objectionable, 
leading to cracking and loss of ductility through age- 
ing. It was not yet known what was the safe upper 
limit for this constituent. 

Three of the papers in the section dealt with the 
application of welding to shipbuilding—those of the 
Director of Naval Construction, N. M. Hunter, and 
H. W. Townshend. Indebtedness was expressed to 
the Director of Naval Construction for his valuable 
and authoritative survey of existing Admiralty prac- 
tice. Shipbuilding being mostly carried on in open 


yards, for welding it was advisable to protect the 





weld from the effects of rain to avoid unsoundness. 
With the increased use of welding, the tendency was 
thus to fabricate as much as possible under cover, and 
to erect in the yard more semi-fabricated 
weighing several tons. That was already having its 
effect on the provision. of handling facilities at the 
yard. It was essential that a systematic training be 
given to develop the skill of the welder to the requisite 
standard, although it was pointed out that some men 
had not the required aptitude and so could not. be 
trained. Vertical welding required the greatest 
skill, overhead welding was next, and flat horizontal 
welding was the easiest to carry out. Great differ- 
ences existed, however, among electrodes in that 
respect, apparently due to differences in their slag- 
forming characteristics. Satisfactory work could 
only be obtained when a steady source of current, 
free from fluctuations, was employed. The super- 
vision of the work required control of the ampérage 
used for the specified electrode, the length of run 
obtained, and the order of proceeding with the job. 
Both butt and V welds were employed, but it was 
pointed out that the latter in some cases might require 
150 per cent. more electrode and melt 30 per cent. 
more of the plate than the former. Questions of 
economy arose, therefore, both in regard to the con- 
sumption of electrode and the time of welding, as 
well as in regard to the cost of preparing the join, 
and were matters of consideration in determining 
what type to employ. Admiralty practice was to use 
V joints with a 60 deg. V for plates over 7 Ib. (in. 
thick)—-with lighter plates that was unnecessary. 
Thin plates had a strong tendency to buckle during 
welding, and to avoid that it had been found that a 
lapped joint had some advantages, especially with a 
joggled edge. With a lapped joint a slightly greater 
weight of plating was required, but that was offset 
by the greater advantage of not requiring such 
accuracy of dimensions in the sizes of the plates as 
the use of butt joins demanded. For plates under 
10 lb. (}in.) the usual lap was three times the thick- 
ness of the plate and for heavier plates four times. 

Experience seemed to favour the use of an angle 
of 60 deg. for the V, although difficulty was some- 
times experienced in getting rid of the slag. That 
difficulty was minimised to some extent by increasing 
the angle to 80 deg. or 90 deg., but it was not com- 
pletely eliminated and such angles used more elec- 
trode and occupied longer time. The most common 
sizes of electrodes used were 10, 8, and 6 gauge. 
It was advisable in fillet and V welds to start with 
the lighter gauge in order to obtain more penetration 
at the root. A lighter gauge was also used for welding 
the toe of fillets to minimise undercutting. 

Weaving was not considered good practice in layer 
welding, as it had been found that the ductility of 
the deposited metal was impaired. A good deal of 
reliance had been placed in layer welding on the 
normalising effect of the superimposed layers on 
those underneath in refining the grain size and 
destroying the casting structure of the deposit ; 
but Townshend showed that that effect might be 
somewhat fortuitous and incomplete even with 
careful welding. In fillet welding, the shear leg of 
the weld should be somewhat longer than the tension 
leg. Experiments covering a -wide variety of sizes 
had demonstrated that the breaking strength of 
fillet welds in practice corresponded closely with the 
calculated strength—in all cases the minimum 
values being slightly greater than the theoretical values. 

In welding high-tensile steel, the present position 
was not quite so satisfactory as with mild steel. 
In the first place, it was necessary to restrict the 
carbon content to a maximum of 0-30 per cent., 
and with further experience it might be necessary 
to restrict still further the range of compositions 
used for that class of material. In particular, there 
was difficulty in obtaining a weld metal with the 
physical characteristics in regard to yield point and 
ductility of the parent metal in order that a bend 
test of the weld might show uniformity of extension 
right across the joint from plate to plate. 

It was hoped that further light might be thrown on 
that problem during the discussion. 

In its application to structural work, as P. Mitchell 
and H. Martin pointed out, welding was entering 
a highly competitive field, and careful study must be 
given to the productive efficiency of the welder if 
economic success was to be achieved. He must be 
given every aid in the way of fixtures, jigs, and hand- 
ling facilities, so that he could spend as high a per- 
centage as possible of his time at his own job of 
welding. Small jobs should be worked together with 
large jobs, so that, while the large job was being 
reset for its next run, productive time could. be spent 
on the smaller work. One of the principal advantages 
of welding lay in the possible economy of material. 
That demanded a different outlook on the part of 
personnel trained to design riveted work and must 
ultimately lead to a different kind of training. It 





would also lead to the development of new types of 





steel sections specially designed to facilitate fabrica- 


tion by welding. It was to be hoped that, as that 
demand expanded, the benefits to be obtained from 
early standardisation would not be overlooked. The 
time saved by fixtures warranted their use even when 
the job required only a few repeats. Tacking was 
used to hold members in position during welding, 
and tilting the job should be employed wherever 
possible to permit the welder to work under conditions 
of maximum output. 

While the subject of distortion and internal stress 
was referred to in several of the papers, it was the 





parts | main topic in the papers by D. Boyd and G. Cape, 


L. E. Benson and H. Allison, and J. A. Dorrat. The 
magnitude of the stresses introduced by welding, 
and the best methods of controlling distortion, were 
dealt with by Boyd and Cape. It was necessary to 
distinguish between stresses induced in the weld 
metal and stresses left in the material welded together. 
Generally, all stresses were higher when covered 
electrodes were used than with bare wire, and multi- 
pass welds produced a lower stress in the material 
than heavy single-pass welds. Residual stresses 
of the order of 14 or 15 tons per square inch were 
recorded in both weld and plate when no steps were 
taken for stress relief. To reduce such stresses 
it was recommended that the work should be heated 
to about 200 deg. Fah. by means of steam coils 
during welding, and that the work should be annealed 
at 1200 deg. Fah. (650 deg. Cent.) on completion. 
That would reduce the stress to about 1 or 2 tons per 
square inch in every case. 

In fabrication, it should always be the aim to 
proceed in such a way that the framing was free to 
expand along one direction and, when constraint was 
unavoidable, to reduce the dimensions under con- 
straint at any one time to the smallest possible 
size. It was pointed out by Dorrat that covered 
electrodes took approximately 1-2 kW per lb. of 
metal deposited, against 0-86 kW for bare electrodes, 
so that the heat production and the residual stresses 
were necessarily greater in the former. In T joints, 
the maximum stress was produced when a gap was 
left between the joints. Dorrat recommended that 
welding should take place with the plates in close 
contact. The order of welding was important, other- 
wise serious cracking in the weld might be produced. 
In particular, the correct technique was given for 
the fabrication of a number of important parts of 
electrical machinery. Confirmation of the beneficial 
effect of annealing in reducing stress was given by 
the experiments of Benson and Allison. They rightly 
pointed out that stress reduction was essentially 
@ creep phenomenon and was conditioned by time 
as well as temperature. By the direct measurement 
of tensile and bending stresses, they proved that an 
annealing of two hours at 600 deg. Cent. would remove 
at least 90 per cent. of the stress in all cases. With 
heavy massive pieces, it was advisable to allow 
cooling from the annealing temperature to take place 
in the furnace until a uniform temperature of about 
100 deg. Cent. was attained. 

In oxy-acetylene welding, the relative merits of 
“leftward ” or “ rightward ” welding were discussed 
by C. S. Milne and H. Inman. The former was better 
for sheets, but rightward welding was recommended 
for most other purposes. Thick work could be done 
satisfactorily by using a double-jet burner in whicii 
a small preheating jet was attached to the main 
burner and about jin. in advance of it. By the use 
of the vertical upward double-bead method, welding 
suitable even for pressure work could be produced. 

An interesting group of papers came from repre- 
sentatives of the Institut de Soudure Autogéne 
in France, which had done so much to foster the 
technique of welding in all its aspects. R. Granjon 
spoke with authority and with wisdom on the fields 
which each system of welding might rightly claim 
without the unnecessary competition of rivalry. 

J. Brillié, in reviewing the practice of arc welding as 
it existed to-day in France, pointed out that alternat- 
ing current and covered electrodes were used almost 
universally. He mentioned an interesting endeavour 
of Portevin to define the weldability of steels by means 
of a coefficient which took account of the density 
and other physical characteristics of the materials. 

J. E. Languepin described the latest developments 
in machines for spot and seam welding, and pointed 
out how in their development it had not been for- 
gotten that to be successful in the workshop they 
must possess the rugged construction of machine tools. 

The advantages of oxy-acetylene welding in its 
own field formed the basis of the paper by R. Meslier, 
who stressed the recent developments in the applica- 
tion of brazing welding by the use of copper alloys. 
Finally, the paper of M. Mathieu proposed a 
theoretical basis for the calculation of the power 
requirements for machines employed in resistance 
welding. The organisation of welding research in 
America was reviewed by W. Spraragen, who men- 
tioned that a critical digest of welding literature 
from 1925 was being prepared and that co-operation 
from Europe would be welcomed. 

Aireraft work had quickened an interest in tubular 
construction, mostly in chrome-molybdenum steels, 
and the ultimate aim of producing a satisfactory weld 
metal with a strength of 100,000 Ib. per square inch 
had been a leading feature of the research sponsored 
by the American Government establishments. 


From Austria, G. Erber contributed an informative 
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paper on some of the causes which led to unsatis- 
factory results in arc welds. 
DISCUSSION. 


Mr. L. W. Schuster, referring to residual stresses in 
welded joints, said that in welding a rigid structure the 
internal stress became such. that a crack was formed 
very readily in the lower runs of metal. In this cori- 
nection he had found the paper by Mr. L. E. Benson 
and Mr. H. Allison very timely. 

In subjecting material to a low temperature anneal- 
ing treatment one should not overlook the changes in 
structure within the weld metal. In the lower runs 
of a welded joint the nitrogen content might often be 
in @ comparatively innocuous form. During welding, 
the quick rate of cooling tended against the formation 
of needles and even tended to make the nitro- 
pearlitic constituent austenitic. During any heat 
treatment the rate of cooling would be much slower, 
and the tendency would always be for needles to be 
precipitated at the slip planes and for the nitro- 
pearlitic constituent to be cementitic. In a good class 
weld metal any such change of structure became of 
less importance. It was to be concluded that the rate 
of cooling after a heat treatment should be as rapid 
as the danger of reimposing internal stress would 
allow, or, if the article were not withdrawn from the 
furnace at the commencement of cooling it should at 
any rate be withdrawn at the highest temperature 
that the construction would allow with safety 
(perhaps 200 deg. Cent.), and should be cooled rapidly. 

Dr. H. Harris (Babcock and Wilcox, Ltd.) said that 
apparently Mr. Schuster believed that it was the 
nitrogen in the form of nitride needles which affected 
the physical properties most seriously ; but Koster, 
. in Germany, believed it was the nitrogen in solution 
that gave the considerable brittleness which Mr. 
Schuster apparently believed to be detrimental to 
steel quality. 

Monsieur J. E. Languepin (France) questioned the 
apparent conclusion of Mr. A. L. Whiteley that it was 
admissible to neglect the size of the electrode in spot 
welding ; on the contrary, he believed that size of 
electrode was one of the most important points in that 
system of welding. The most important point was 
the density of the current, and that depended on the 
section of the electrode. In his opinion, many experi- 
ments had indicated the bad results attending the use 
of too large an electrode, owing to the excessive 
current density resulting, and it was important to 
impress upon welders the necessity for maintaining 
the chosen size of electrode. 

Another suggestion was that Mr. P. W. Townsend 
had not insisted enough upon the importance of 
contact resistance. When the metal was quite clean 
the contact resistance was uniform, and therefore 
current remained well under control; but when the 
metal was black on the surface the variations were 
very considerable, and he considered the use of auto- 
matic control of the current to be dangerous, in that 
it afforded a false sense of security and did not 
eliminate the very large momentary fluctuations of 
current that were apt to occur. When the contact was 
exceptionally good, so that its resistance was low, too 
much heat might be generated, and bad welds might 
result. He considered that the tendency was in the 
direction of extending the use of some form of record- 
ing wattmeter as a means of controlling the process. 

Dr. W. H. Hatfield remarked that nitrogen was 
talked of a great deal on very slender evidence, and 
asked that those who had experimental quantitative 
evidence bearing on the point raised by Mr. Schuster, 
concerning the effect of the nitrogen content on the 
weld metal, would bring it forward. If the nitrogen 
was introduced into the welding material under 
certain conditions, and if it had the deleterious 
results which Mr. Schuster and others had claimed, 
then surely the obvious thing to do was so to arrange 
the welding process and methods that nitrogen was 
not introduced into the weld. Surely it was not 
correct to assume that nitrogen must be present, and 
to modify the heat treatment on that understanding, 
in the manner indicated by Mr. Schuster. 

With regard to the heat treatment of the weld, Dr. 

Hatfield submitted that in ninety cases out of a 
hundred heat treatment after welding was out of 
the question. One could not heat-treat a big build- 
ing or the hull of a ship. Hence the meeting might 
better concentrate attention on an endeavour to 
improve the weld material which had to remain in its 
deposited condition for service. 
_ Mr. L. E. Benson (Metropolitan-Vickers Electrical 
Company, Ltd.), discussing the nitrogen problem, did 
not agree with Mr. Schuster that welded parts should 
be cooled as quickly as possible from the heat- 
treatment temperature or even from a lower tem- 
perature ; possibly quick cooling from 200 deg. Cent., 
when the part was taken from the furnace, would not 
be detrimental in the sense that new internal stresses 
of serious magnitude would arise ; but the tendency 
was for any latitude given to be taken advantage of in 
the heat-treatment shop, and one should be as careful 
as possible. When using a first-class covered elec- 
trode there should be no real difficulty with nitrogen, 
and excellent test results could be shown with very 
slow cooling in the full-size commercial furnace. 

He asked what evidence there was for the state- 
ment, in the paper by Mr. N. M. Hunter, that where 
extreme care was exercised, locked-up stresses dis- 
appeared to a considerable extent after a little time ; 
what care could be exercised to achieve that result ? 





He also disagreed with the statement by Messrs. Boyd 
and Cape.that a pre-heating temperature of 200 deg. 
Fah. ‘would effectively prevent the generation .of 
internal stresses due to uneven temperature of weld, 
although it might have been sufficient to prevent 
actual cracking in some of their experiments. The pre- 
heating temperature necessary to prevent internal 
stresses was nearer 500 deg. Cent. 

Mr. A. Ramsay Moon said that, although several 
papers indicated that a great deal of uniformity in 
welding practice, for reducing distortion, and so on, 
had been achieved, in this and other countries, there 
seemed to be no established reason why the practices 
used had been adopted. In one of the later papers, 
not included among the advance copies, however, 
there was a definite statement, supported by a certain 
amount of experimental evidence, that the methods 
in use for controlling the quality of the weld metal 
were not established—a statement diametrically 
opposed to what was generally considered to be the 
fact. In the paper by the Director of Naval Con- 
struction it was stated that the best methods for 
minimising locked-up stresses and distortion could 
only be determined by experience ; but surely that 
was an admission of defeat, and there must be some 
fundamental basis for the methods which were 
employed quite successfully in limiting distortion. 
Surely those two problems could be elucidated by a 
little concentrated research which had not yet been 
applied to them. The papers indicated that we were 
in a position to define the problem—whieh had been 
impossible in the past because of the variables 
involved. One author had indicated the crux of the 
distortion problem by two illustrations. In one he 
had considered two plates with veed edges, and used a 
small gauge electrode; as welding proceeded, the 
plates came together and eventually began to cross 
over each other.. In the second illustration, he had 
used two plates with square edges and had applied 
a large-gauge electrode ; the plates began to open out 
after the welder had moved some distance along the 
butt weld. Somewhere between those two conditions 
there was a condition at which the plates neither 
opened out nor came together. Most of the factors 
involved were constants, the main variables being the 
amount of heat put into the work and the speed of 
travel. It should not be beyond the power of research 
workers to reduce the question to a matter of formula. 

In the girder of the 170ft. bridge in Germany which 
had been referred to on the previous day by Dr. 
Dérnen, there was much less stress than there would 
be in a rolled steel joist. He asked if Dr. Dérnen had 
taken any great precautions to prevent distortion 
in those large girders. Dr. Dérnen had built 163 
bridges for the German State Railways; his arrange- 
ment of joint was such that some of the welds were 
exceedingly large, in some cases as much as 3 or 4 
square inches of metal making up the butt weld 
section. The method of operation was to use a great 
many small runs, and apparently there was no dis- 
tortion at all. 


riveted work. 

Mr. E. H. Lochhead, referring particularly to the 
paper on welding practice in British warships by the 
Director of Naval Construction, emphasised that the 
essence of welding was penetration, or the correct 
depth of fusion throughout the length of the weld. 
In vessels, such as warships, corner welds formed the 
greater part of the work, either as lap welds on platé 
joints or fillet welds on deck beams, bulkhead stiffeners 
and the like, and light electrodes, of 8, 10, or 12 
gauge, were used. The heat from the are was little 
more than was sufficient to heat and melt the parent 
metal, so that the welder must use it to the best 
advantage. It should be directed as much as possible 
into the corner, and ‘‘ weaving ” should be negligible, 
being limited to the maintenance of equal penetra- 
tion in the two plates. The angle of the tip of the 
rod to the line of weld was important, varying 
slightly for different types of covering, and it should 
be the same from the start to the finish of the run ; 
sharp bends or kinks in the rod tended to give 
unequal distribution of heat in the two plates. The 
difficulty of obtaining penetration at the root of the 
corner weld might be attributed to the tendency of 
the arc to take the shortest path from the electrode 
tip to the parent metal. The same trouble appeared 
in multiple-run welds, when depositing on top of a 
run having a convex surface; a careful first run 
was therefore essential to obtain a second run of good 
outline and sound penetration. 

Monsieur R. Grandjon (Institut de Soudure 
Autogéne, France) said that in France all kinds of 
welding were pursued together and were regarded, 
not as being competitive, but as being complementary, 
each having its proper field of use. The same metal- 
lurgical phenomena—oxidation, absorption of gases, 
and so on—attended each kind of welding process ; 
therefore all the processes should be studied together. 
Oxygen cutting was included. There had been 
created in the Institute of Autogenous Welding a 
high school, which was attended by engineers from 
the great technical schools such as the Polytechnic, 
the Ecole Centrale, and the School of Mines. They 
studied the technique and science of all forms of 
welding, and particularly the metallurgy of welding ; 
there was an eight-months’ course, from October to 
June. Members of the Welding Symposium would 
be welcomed at the Institute when visiting Paris. 


Finally, he asked for Dr. Dérnen’s | 
experience as to the relative costs of welded and | 
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Mr. A. L. Whiteley (British Thomson-Houston 
Company, Ltd.), commenting on the criticism of his 
paper by Monsieur L in, said the statement, in 
the paper was that electrode shape could usually be 
ignored when considering resistance welding of iron 
and steel, not that the size or area could be ignored ; 
the latter was very important. 

Dr. A. Dérnen, replying to Mr. Moon’s question 
regarding large welded bridges, said that results 
could be obtained by welding at prices no higher than 
for good riveted work. He had been enabled by Dr. 
Schaper (Chief Engineer to the German State Rail- 
ways) to determine comparative costs for two hinged 
frames of 20 m. span. The figures were derived from 
twenty-seven examples of riveted frames and twenty- 
one or twenty-two exactly similar designs for welded 
work, The average weight of the riveted frames was 
19 metric tons each, and that of the welded frames 
was only 15 tons each, so that the saving in weight 
was 20 per cent. The unit price of the riveted work 
was 34 marks per ton and of the welded work only 
32 marks per ton. 

Referring to the welded girders for the Ruegen 
dam bridge, he said the cost of their fabrication in the 
shops was 34 marks per ton. There was a further 
possibility of cheapening welded structural work by 
using very thick electrodes, but he considered that 
expedient to be dangerous, and uttered an emphatic 
warning against it. He always preferred that butt 
welds should be welded at the roots of the joints with 
electrodes of 3 mm. diameter; the remaining runs 
might be made with electrodes of 5 mm. or at the 
most 6 mm. diameter. It was of first importance 
that the back of the root of the V welds should be 
rewelded and that the welding of the root of the joint 
in particular should be perfect. It was also important 
that all rolling scale on the sections should first be 
removed. The ideal of a welded joint with no cavities 
and no residual stresses could be attained to a great 
extent ; it was partly in the pursuit of cavity-free 
joints that the special rolled bulged section had been 
developed in Germany. 

Generally speaking, too pessimistic a view was 
taken of the stresses remaining in the work as the 
result of distortion and contraction. He had cut out 
the webs of certain rolled steel joists which were 
under load and had found, as was to be expected, 
from measurements made with an extensometer, 
that when removed they became longer owing to the 
release of the residual stress; the same result was 
obtained with examples of welded construction. The 
amount of extension in each tase gave a measure of 
the residual stress which had remained in the section 
before cutting out, and by comparing the elongation 
in the two cases it was found that the stresses present 
in the rolled section were eight or nine times as 
great as that measured in the welded girder. Nobody 
seemed to have bothered about the presence of 
residual stress after the roHing process in steel joists ! 
(To be continued.) 








No. I. 
BATH SUMMER MEETING, 


On Tuesday last, the annual summer meeting 
of the Institution of Mechanical Engineers opened 
at Bath under the President Colonel A. E. Davidson. 
About 194 members and 112 ladies had registered 
for the meeting. 

Following a reception by the Mayor of Bath at 
the Pump Room a paper on “‘ Mechanical Handling 
as Applied to Industry " was presented by Mr. R. 
B. Lister. During the afternoon visits were paid to 
a number of works and establishments in the neigh- 
bourhood including the works of Stothert and Pitt 
and the Horstmann Gear Company. In the evening 
@ reception and dance were held at the Pump Room 
by invitation of the Mayor and Mayoress. Wednesday 
was devoted to a number of alternative whole-day 
visits. One party proceeded to Bristol to visit 
the works of the Bristol Aeroplane Company and 
those of J. 8. Fry and Son—or alternatively the 
Keynsham paper mills. A second party went to 
Dursley where the works of R. A. Lister and Co. 
were visited in the morning and some carpet works 
in the afternoon. A third party visited Chippenham 
to inspect the works of the Westinghouse Brake 
and Signal Company and a bacon factory at Calne. 
A fourth party travelled to Melksham where the works 
of Messrs. Spencer, the Avon India Rubber Company 
and the Wilts United Dairies were inspected. In 
the evening the Institution dinner was held at the 
Assembly Rooms. 

On Thursday there were three alternative whole- 
day visits to Swindon, Trowbridge and Yeovil. 
At Swindon the Great Western Company’s locomotive 
and carriage and wagon works were inspected. Those 
who went to Trowbridge had an opportunity of 
visiting two cloth mills while those who selected 
to go to Yeovil visited Messrs. Petters oil engine and 


aircraft works and some glove and cheese factories. 


In the evening a reception and dance were held at 
the Bath Technical College. To-day (Friday) was 
devoted to two alternative excursions, one taking in 
Wells, Wookey Hole and Glastonbury and the other 
covering Salisbury, Old Sarum and Stonehenge. 

(To be continued.) q 
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Compagnie Generale Transatlantique 
Liner ‘* Normandie.” 


No. 


INTRODUCTION. 


MMHE 79,280 gross ton, 1028ft. liner ** Normandie,” 

. which has been built by the Société des Chantiers 
et Ateliers de Saint-Nazaire-Penhoét for the Com- 
pagnie Générale Transatlantique, recently completed 
successful trials, and on Wednesday, May 29th, sailed 
from Le Havre on her maiden voyage to New York. 
A view of the ship, taken from the air during her trials, 
is reproduced in Fig. 1 above. She bears the distinc- 
tion of being the largest liner afloat, an honour which 
later she will be called upon to share with the Cunard 
White Star liner ‘‘ Queen Mary,”’ which in size and 
displacement is not dissimilar to the new French liner. 
The ‘‘ Normandie” is also the largest mercantile 
vessel to be electrically propelled, and in her machinery 
equipment she embodies many new features of design 
contributed by French, British, and American firms. 
In laying out her hull great care was taken with the 
water-tight subdivision, and the means provided for 
the protection against fire. As regards her passenger 
accommodation, the design of the public rooms and 
cabins is ‘‘ modern,”’ and a high degree of comfort is 
provided for all classes 

During her trials the ‘* Normandie” exceeded a 
speed of 32 knots without her boilers developing their 
maximum power, and thereby showed that she should 
be able to make the actual crossing of the Atlantic 
Ocean in the desired time of four days, an improve- 
ment of at least a day compared with existing liner 
services, Her hull was designed for high speed in all 
weathers, and the scheduled speed will, we are 
informed, be maintained, without undue consumption 
of fuel. This is illustrated by the fact that when 
steaming at 28 knots the fuel consumed was no more 
than that required by her smaller sister ship, the 
43,500-ton “‘ Ile de France,” to steam at 23 knots. 
This noteworthy increase of speed for the same amount 
of fuel burnt is, in itself, a striking tribute to the 
excellence of both hull and machinery design. 

Among those whom we would congratulate on her 
successful completion and her fine trial performance 
are Monsieur Romano, the chief engineer of the Com- 
pagnie Générale Transatlantique, and his assistants, 
Monsieur Mérot du Barré and Monsieur Thomain ; 
Monsieur Coqueret, director of the Penhoét Yard, 
and his assistant, Monsieur Conard; Monsieur Sée, 
who had charge of the hull; Monsieur Caldaqués, 
the chief engineer ; and Monsieur-Lavallée, the chief 
electrical engineer. All these gentlemen have worked 
together with their president, Monsieur René Fould ; 
Mr. André Lévy, the general manager; Monsieur 
Olive, the secretary; and Monsieur Maroger, the 
company’s engineer-in-chief. On the owners’ side all 
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plans and arrangements were studied in close 
collaboration with the builders and sub-contractors 
by Monsieur Olivier, the president of the Compagnie 
Générale Transatlantique and Monsieur H. Cangardel, 
its managing director. As regards the initiation of the 
design and the interior decoration and arrangements, 
much assistance was given by Monsieur Pierre de 
Malglaive, a director of the company, the resident 
director of the French Line in London, who was 
helped by Monsieur J. Marie, chief engineer of the 
Génié Maritime. 


PRELIMINARY DESIGNS AND MopEt TEsTs. 


Considerable interest attaches to the sequence of 
tank tests which were carried out in order to esta- 
blish the most economical and fitting design of hull 
and propelling machinery. The Penhoét shipyard 
began its investigations and first model trials in 
April, 1929, and these trials were continued with 
various models for over two years up to March, 1931. 
The first trials were made, during sixteen months, 
at the tank of Grenelle, belonging to the French 
Navy, but that tank having to undergo repairs the 
work was transferred to the Hamburg Tank. The 
first hull had a length between perpendiculars of 
275 m. and a breadth of 32 m., but after a first series 
of plans drawn according to those dimensions had 
been tried, it was decided to increase the length up 
to 290 m. between perpendiculars, and the breadth to 
34 m., the draught remaining at lim. To improve 
the stability the breadth was further increased to 
35-50m. The series of trials at the Grenelle tank 
were made with only two models of hulls, each series 
with a bare hull and another series with shaft brackets 
and rudder. The difference between the first two 
hulls tested showed a saving of 4 per cent. at 28 knots 
and 9 per cent. at 30 knots in favour of the better 
type. 

At the beginning of 1930 the Penhoét shipyard was 
approached by Monsieur Yourkevitch, who offered 
to co-operate in designing the hull. Consequently, 
further tests were carried out at Hamburg with a 
Yourkevitch type hull, and the best form selected 
after the Grenelle trials. For each model the tests 
were made with draughts varying from 10-20 m. to 
11m. with various trims, the speed ranging from 
23 to 30. knots. Before reaching the time when the 
plans could be sent to the mould loft, altogether ten 
different models of hull were made. In all ninety-two 
trials were carried out with or without shaft brackets 
or rudders, not including the propeller tests, which 
were made later with self-propelled models. 


Trials were also made on the effect of bulbs of 








various volumes and sizes. It was shown that in 
normal trim the bulb had a good effect on the resist- 
ance of the hull, with a benefit of between 2 and 4 per 
cent., according to the suitability of the design. But 
these tests showed also that as soon as the model 
was down by the stem or the stern, the bulb, on the 
contrary, had a very detrimental effect, and for certain 
shapes of hull increased the resistance by + to 5 per 
cent. 

In the case of a difference of draught of | per cent. 
of the total length of the ship, this unfavourable 
action of the bulb largely depended upon its volume, 
relative to the general design of the bow. The out- 
come of these different tests showed that the bulb must 
not be treated as a simple addition to the hull, but 
must be looked upon as being part of the hull itself. 
After many tests it was found possible to design for 
the ‘‘ Normandie ” a bulb of such form that the resist- 
ance of the hull would not be affected by normal 
changes of trim. 

Further comparative trials were made _ with 
variously shaped sterns, with more or less full water- 
line forms with a view to attaining the stability 
imposed by the owners. The tests showed that as the 
curve of the frame area was constant, it was per- 
missible to change within rather extended limits the 
form of the cross section of the stern without entailing 
a very great change in the resistance of the hull. 
During these tests, the owners perfected pians for 
the passenger accommodation of the ship, and the 
various changes brought about increased this accom- 
modation and the weight. The general centre of 
gravity of the ship was raised accordingly, and it 
was decided to increase the breadth from 33-50 m. 
to 35-90 m. : 

It was the unanimous opinion of the engineers 
concerned that a slight change of breadth would not 
have an important influence upon the resistance of 
the hull, but as an extra precaution it was found 
advisable to test again the two models with their 
breadth increased to 35-90 m. To the great astonish- 
ment of those concerned, it was found that the 
resistance increased by 8 per cent. for one model and 
6 per cent. for the other. In these circumstances, it 
was decided to increase all the dimensions of the ship 
by the same ratio. The length between perpendiculars 
was increased to 293-20 m., the depth of the hull to 
11-12 m., the breadth from 33-50 m. to 35-90 m. 
New trials were carried out with those dimensions 
and confirmed the previous result obtained. After 
these trials, the hull No. 2, designed by Monsieur 
Yourkevitch, was finally selected. That hull em- 
bodies a concave water-line form at the forward water 
plane and near the water line an inflection point 
mathematically calculated according to a patented 
formula. That particular shape at the water line is 
combined with a bulb of such dimensions and design 
that a very important reduction of the bow wave is 
obtained. 

The tests of the model showed that the hull resist- 
ance was constant when the difference of draughts 
ranged between 0 m. and 2 m. Moreover, trials 
with the towed hull in an artificial swell lead to the 
expectation that the ship will have excellent sea- 
going qualities. 

The principal characteristics of the hull finally 
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selected, and the propelling machinery adopted are 
given in the table below :— 
Hyll Particulars. 


313-76m. (1029ft. 4}in.) 


Length overall 
293-20 m., (962ft.) 


Length between perpendiculars 


Breadth at water line . 35-90 m. (117ft. 9in.) 
Breadth at promenade deck 36-40 m, (119ft. Sin.) 
Depth to promenade deck . 28-00m. (91ft. 10}in.) 
Height from keel to oR of wheel- 

house 39-00 m. (127ft. 114in.) 
Height from keel to top of forward 

funnel 56-00 m. (183ft. 8fin.) 
Height . from "water line to top of 

forward funnel. 44-25 m. (145ft. 2in.) 
Hoight from water line to top of after 

funnel 41-00m.(134ft. 6in.) 
Distance between masts 151-00 m. (495ft. 5in.) 
Mean loadeddraught .. .. 11- 16m. (36ft. 7Zin.) 
Approximate gross tonnage 79,280 tons 
Approximate displacement 68,500 tons 
Total deadweight capacity. . 12,000 tons 
Total hold and ’tween deck e cargo 

space ‘ 3,775 cub, m. (135,300 


cub. ft,) 
7,600 cub. m. (268,400 
cub. ft.) 


Capacity of water ballast tanks 


Total oil and water carried- 


Fuel oil 8,930 tons 
Fresh water . 6,600 tons 
Salt water . Per} 554 tons 
Capacity of fuel oil tanks ie 9,600 cub. m. (339,000 
cub. ft.) 
Designed service speed, over 28} knots 
Passenger Accommodation. 
Persons. 

Grand luxe 28 
Luxe 30 
First-class 790 
Intermediate .. 16 
Tourist 654 
Mixed ; 139 
Third -class 315 

Total .. oo ah es 1972 

Officers and Crew. 
Persons. 

Officers... 66 
Deck personnel 120 
Engine-room staft vie 187 
Hotel and domestic peraonnel 972 

Total .. 1345 
Total ship's complement 3317 persons 


Propelling Machinery. 


Quadruple -screw, 
turbo-electric 

Four 

“Alsthom”’ three-phase 
5,500 to 6,000 volts 


Type 


Number of turbo-alternator sets 
Type and voltage . . nf 


Designed output each - 34,200 kW 

Maximum ‘propelling . 2,430 r.p.m 

Number of propelling Seas Four 

Type and voltage . : ** Alsthom *’ synchron- 
ous, 5,500 to 6,000 
volts 

Designed output each motor 40,000 s.h.p. 

Running speed ry 238 to 248 r.p.m. 

Total normal propelling power ole 160,000 s.h.p. 


Boiler Installation. 

Number of main water -tube boilers Twenty-nine 
Sensde ACk Chel ee Ose Penhcét oil-fired with 
superheater and air 


of the final model adopted with its appendages, it 
is to be noted that it was possible to increase the 
displacement by 4000 tons and at. the same time to 
decrease by 2 per cent. the power required at the 
speed of 28 knots, without finding it necessary to 
effect important changes i in the length of the ship. 

The keel of the ‘‘ Normandie ” was laid on January 
26th, 1931, and she was launched at St. Nazaire on 
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October 29th, 1932. A full description of the launch 
will be found in our issues of November 4th and 11th 
of that year. 
THe Hutt DEsien. 
The ‘‘ Normandie ”’ has been constructed in accord- 
ance with the highest classification of the Bureau 
Veritas and under its supervision. The design 








heater 
Working pressure .. 28 kilos. (400 Ib. per sq. 
inch) 
Total steam temperature 360 deg. Cent. (680 
deg. Fah.) 
Four 


Number of auxiliary Scotch boilers 
Working pressure .. . 10 kilos per sq. 


(142 Ib. per sq. inch) | 
A wa Geared Turbo-Generator Sets. 


Number ofsets  .. Six 
Designed output each set 2,200 kW 
Turbine speed os 5, 
Generator speed 530 
Voltage .. 220 
Total ampéres capacity | 60,000 


Emergency Generator Sets. 
Two 150-kW, 220-volt oil engine driven dynamos 


The best hull having been selected, the best share | 
to give to the bilge keels, the shaft brackets, and the | 
rudder remained to be studied. At first it was thought | 
that for a ship like the “‘ Normandie,” nearly 36 m. 
in breadth, and with a flat bottom at the main section, | 
keels were not absolutely necessary, but the owners | 
insisted on them, and it was decided to fit each side | 
with anti-rolling keels 1-20 m. wide and 80 m. | 
long. Tests carried out in the tank showed that these | 
keels would increase the resistance by 1 per cent. 
The length was reduced in the actual ship. 

The design of the shaft brackets gave rise to some | 
difficulty, because there was no theory permitting | 
the best shape to be predetermined, Consequently, | 
a first design drawn along lines which had given good | 
results on other vessels was made. A first test at the | 
Grenelle tank gave good results as the resistance of 
these appendages increased the power by not more | 
than 11 per cent. By modifying the slant of the | 
bracket system and changing the transverse section | 
of the bracket and the hub, the additional resistance | 
caused by the four shaft brackets was reduced from | | 
14 to 8 per cent. The design of the rudder also | 
involved a good deal of research work, and many | 
different forms were examined. It was_ finally | 
decided to adopt a rudder of the streamlined, non- | 
balanced pattern, having a width at the spindle a 
little more than the width of the “ rudder post.” 
After the completion of all tank trials and the embodi- 
ment of all improvements to bilge keels, shaft 
brackets, bossings, and rudder, the effect of these 
appendages was reduced to 9 per cent. of the resist- 
ance of the bare hull. Comparing the results of the 





trials made on the first model at Grenelle with those 
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Fic. 2—Bow VIEW 


conforms in every respect with the requirements 
of the International Convention for Safety of Life 
at Sea of 1929. The hull finally chosen is remarkable 
both with regard to the form of its under-water 
body and its above-water structure. The ship has a 
very full form amidships, the shape of which is 
indicated by the drawing Fig. 1. The two hull 
views reproduced in Figs. 2 and 3 give some idea of 
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Fic. 1—** NORMANDIE *’—MIDSHIP 
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the stepped decks at the stern and, in the distance, 
the divided boiler uptakes. The above-water struc- 
ture is of an inverted arch form at the stem of the 
ship, with a good tumble home towards amidships. 
A large flare carried forward finishes on the stem, 
which is profiled as a clipper bow with a curved 
section. The great height and the large flare both 
assist in preventing the waves from breaking on to 
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SECTICNS 


the promenade deck, which ends in a turtle back. This 
deck is clear of all obstruction and is carried on a very 
strong arched framing. At its after end a cut water is 
provided so that any seas falling on the forward 
part of the ship are thrown back. This design, which 
will be clearly seen in the picture on p. 561, will, it is 
hoped, allow any necessary slowing down of the ship in 
heavy weather to be postponed until the last moment. 
The after part of the breakwater forms the first 
part of the central superstructure which embraces 








3-STERN VIEW 


Fic. 


the promenade deck, the boat deck, and the sun deck. 
The front of the promenade deck is of rounded form 
and is specially reinforced lower down in order to 
withstand, if ever required, the impact of waves. 
It is slightly recessed at the top which limits the 
width of the boat deck and the sun deck. These 
carry the wheel-house, the chart room, the navigation 
equipment rooms, the captain’s and officers’ apart- 
ments, and the wireless rooms. These decks are 
interrupted by the two forward funnels and take up 
again, as the drawing on page 562 shows, with 





the bow and the stern, while Fig. 4 clearly shows 





the dome of the main first-class lounge. Aft there 
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are the suites-de-luze and the engineers’ quarters. 
A new and,welcome feature is the open and clear 
upper decks, which are stripped of all ventilators, 
fans, winches, &c. 
after ends of the various decks, which are formed in 


stepped terraces and give a sheltered view of the sea | 
to all classes of passengers. On the terrace of the | 


main deck an open-air swimming pool for tourist 
passengers has been provided. 

The final form of the three funnels is the result 
of many experiments and trials, and they are stream- 
lined and decrease in height from forward to aft. 
They are slanted at an angle of 10 deg. and the two 
pole masts are slanted at 5 deg. Special arrange- 
ments have been made in order to prevent soot and 
dust failing on the decks from the two working 
funnels forward. The third funnel is a dummy. 

The hull itself is constructed of Siemens-Martin 
steel and weighs close upon 30,000 tons. The ordinary 
plates and sections have a tensile strength of 26 to 
32 tons. With a view to saving weight over 6400 
tons of high tensile steel, having a breaking strength 
of 32 to 45 tons per square inch, were used in such 
important parts of the structure as the bottom plat- 
ing, the tank tops, the keelson, the sheer strakes, and 
the main strength members of the various decks. 
The stresses imposed on the structure have been 
considerably reduced by the provision of two expan- 
sion joints placed in the after part of the ship between 
the boiler hatchways. These hatchways are arranged 
laterally and, like those for the turbo-alternators, 
they form important stiffening members. The double 











FiG. 4—-THE AFTER- DECKS 

bottom has been built on the longitudinal system 
and carries four continuous water-tight girders 
between which the intercostal girders are fixed, the 
floor plates being continuous between the girders. 
The standard spacing of the frames is 920mm., 
or about 3ft., and is reduced to 750mm., say, 
2ft. 5$in., at the forward part of the ship for three- 
fifths of the length of the ship, and to 610 mm., 
or 2ft., in the peaks. The skin is clinker built, and 
is double plated forward, where it is exposed to the 
rubbing of the anchors. There are two Milge 
keels, each 1-22m., or about 4ft., in depth, which 
extend to a length of 63 mi., or 207ft., of the hull. 
They are fixed on each side of the hull near the tank 
margins. 

The decks are built according to the transverse 
system with the exception of the decks, 
promenade deck, and the main deck, for which the 
iongitudinal system was adopted. Special steel 
framework has been designed to carry the decks 
at the’ upper part of the main public rooms, 
especially at the first-class dining room in order 
to give a clear space for these rooms, and to facilitate 
furnishing and decorating by dispensing with the use 
of pillars. Very strong connections are made n 
the various parts of the steelwork especially aft 
in the way of the floors, the water-tight girders, and 
the axial bulkheads, in order to damp vibration as 
much as possible. Considerable use was made of 
electric welding, mainly in assembling such parts 
as the seatings for the auxiliary machinery, pillars, 
lift shafts, the bulkheads of the sanitary compart- 
ments, stairways, water tanks, and the attachment 
of the stiffeners, and the coamings. Nevertheless, 
the number of rivets used in the hull was over eleven 
million. Hydraulic riveting was employed for all 
the more important parts, such as the keel, keelson, 
garbord strake, sheer strake, and stringers of the 
upper decks, pneumatic riveting being. used for the 
other parts of the ship. 

(To be continued.) 











Fig. 4 shows very clearly the | 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


SHORTAGE OF SKILLED LABOUR. 


Srr,—The vexed question of a skilled labour shortage 
has once again become prominent, this time in the House 
of Commons. To me, this seems to be a problem easily 
capable of solution. 

The industries experiencing a shortage of skilled 
specialist labour at the moment are instrument making, 
aircraft, radio, telephony, and certain other branches of 
light engineering. These require men capabie of working 
to fine limits. 

As to the men available, there are at the present time 
large numbers of skilled engineering craftsmen out of 
employment. These emanate chiefly from the heavier 
industries, such as marine, locomotive, structural, and 
mining engineering, shipbuilding, &c. 

Now I would ask you to cast your mind back to the war 
years, when during @ great national emergency thousands 
of women and girls entered munitions and aircraft factories, 
taking up work which required a high standard of accuracy. 
Although, admittedly, a number of them were found un- 
suitable, it is, nevertheless, an established fact that the 
greater proportion adapted themselves very well to the 
conditions and made a successful job of it. 

Now my point is this. If women and girls with no 
previous vocational training could adapt themselves so 
readily to such abnormal conditions, surely it is not 
unreasonable to assume that skilled engineers, although 
perhaps not accustomed to fine limit work, can also adapt 
themselves. I would suggest to employers in the above 
industries experiencing @ shortage to take on some of these 
men, who, after a short period of training to accustom 
them to the new conditions, would prove to be a first-class 
investment. 





J. Ex.iorr, 
Newcastle-on-Tyne, May 28th. 
STUDY GROUP ON ECONOMICS. 

Srr,—TI read with much interest the article (May 24th, 
1935) on “‘ Engineers’ Study Group on Economies,” and 
write to suggest that the Study Group should include in 
its review a consideration of the works of Henry George 
under heading (3), as he deals very thoroughly with one 
of the fundamental causes of the economic troubles of 
civilisation... Particularly should they read his essays 
“Social Problems ’’ (which show that our supposed 
post-war problems are at least fifty years old), and his 
better-known. book “‘ Progress and Poverty.” 

I believe he wrote also a book on “ Economics,” but I 
have not yet read it. A. Jones. 

Stourbridge, May 28th. 





DOUGLAS SOCIAL CREDIT. 

Srr,—In his impatience with the manifest defects of 
modern industrialism, “New Briton’ confuses three 
distinct questions : 

(1) Is there a shortage of purchasing power ? 
(2) If so, what is the reason ? and 
(3) What is the remedy ? 

Question (1) again can be divided into the questions 
whether there is a total shortage, or a shortage confined 
to the majority of consumers, and whether such shortage 
is permanent or periodic ? 

The “A+B theorem ” is advanced by Major Douglas as 
an answer to question (2). I have not simplified the 
“‘ theorem ”—only disentangled it from much confusing 
matter which, in so far as it is relevant at all, relates 
for the most part to questions (1) and (3). 

Hue P. Vowtss. 
Wimbledon Common, 8.W.19, May 26th. 





BLACKPOOL TRAMCAR. 


Str,—Two paragraphs in your last issue remind me of 
the following ; they are about a worm-gear-driven car 
for Blackpool, and the work of Professor Unwin. 

In 1892 Messrs. W. T. Goolden and Co. built for Mr. 
Holroyd Smith a motor and starter for a tramcar in 
Blackpool. The motor had two commutators and a series- 
parallel starter. The car was driven through a high- 
efficiency worm gear. Soon after, the American arrange- 
ment of two motors driving through spur gearing was 
generally adopted. How much quieter would the world 
have been had Mr. Holroyd Smith’s arrangement been 
adopted. Mr. Holroyd Smith was a fine engineer, and 
I always understood that he designed the high-efficiency 
worm gear from Professor Unwin’s book ‘‘ The Elements 
of Machine Design.” H. RavEensHaw. 

Grasmere, May 20th. 








The Used Motor Show. 


ArT the end of last week we paid a visit to the Used 
Motor Show, organised by Mr. William Glass, under the 
rules and conditions laid down by the S.M.M. and T. It was 
held at the Agricultural Hall, Islington, and we found that 
}in some ways it was even more interesting than the 
| inevitably grander Motor Show held annually at Olympia 
|in the autumn. Cars at prices to suit almost any pocket 
i were to be found there from the very old and cheap to 











those which were only second-hand in name, having been 
used as demonstration cars or returned by the first pur- 
chaser after only a few hundred miles of running. Vendors 
of used cars, we found, have brought the art of * spit and 
polish ” to a high staté of perfection, for to the uninitiated 
eye the coachwork of many of the vehicles even two or 
three years old looks in the same condition as when it first 
left the makers’ works. For those—and there must be 
very many of them—who buy second-hand cars we can 
think of no place in which a choice between the many 
possible cars can be more certainly and quickly made. 
Each car exhibited, moreover, has undergone an inde- 
pendent test by engineers employed by the Exhibition 
authorities, and there is attached to it a report card 
which indicates any fault discovered, the condition of the 
tires, brakes, steering, battery, &c., and in addition a 
general statement as to the condition of the car as a whole. 
Naturally, no opinion is offered as to whether the price 
asked is reasonable—that would be too much to expect-— 
but the purchaser taking a fancy to a vehicle has an 
assurance on this card as to its general condition and is 
therefore better able to judge for himself its value. Before 
deciding he can also get the car taken to a side hall and 
drive it himself round a closed indoor circuit to see whether 
it is going to suit him. It is in this hall that the inde- 
pendent testing of the cars is carried out. After a super- 
ficial examination for the condition of paint work, cushions, 
&c., the car is next run on to the trolleys of a Tecalemit 
brake tester. The floors of these trolleys—one for each 
wheel—are composed of rollers, which, once the car has 
been anchored by means of a chain, are driven electrically. 
The tangential force developed when the brakes are applied 
forees the trolleys to move longitudinally against the 
resistance of springs, and the t of mov t of each 
trolley is shown on an indicator. Next the car is driven 
slowly over two plates laid nearly flush with the floor and 
capable of sideways movement in either direction. Any 
misalignment of the wheels will cause the plates to move, 
and should the error exceed a predetermined figure a bell 
rings, while an indicator shows the amount of the error and 
its direction. Springs and shock absorbers and the 
general condition of the body and chassis are tested by 
driving the car over a “‘ rough road ”’ devised very simply 
and effectively by laying wooden laths in an irregular 
staggered formation so that the chassis is wracked in all 
directions. Lastly, the car is driven by an experienced 
tester, who is capable of picking out any fault in the engine 
or transmission and who also finally makes an examination 
for oil or water leaks and tries out all the fittings, such as 
signal arms, windscreen wipers, &c. 

The Exhibition closed last Saturday and we think it 
unfortunate that it cannot remain open longer. For we 
believe that it might well become the Mecca of all those 
whose pockets will not run to new cars. 








A NEW GUIDE TO THE LE.E. WIRING 
REGULATIONS. 


ENcouraGED by the useful purpose served by the 
previous edition of the employees’ guide to the LE.E. 
regulations for the electrical equipment of buildings and 
a demand from the various sections and grades in the 


| industry for a guide to the tenth edition of the I.E.E. 


regulations, the Association 6f Supervising Electrical 
Engineers has compiled and published a booklet to meet 
all needs. While the main object of the new guide is to 
assist the operative grades, there is every reason to believe 
that it will prove helpful to higher grade employees 
engaged on electrical work, and installation work in par- 
ticular. Although some of the I.E.E. regulations do not 
appear to apply strictly to the operative grades, they have 
been retained by reason of their special nature, but prac- 
tically all the LEE. regulations dealing with constructional 
details have been omitted. While it has been necessary 
in compiling this new ‘“ employees’ guide” to adhere 
to the exact wording of the I.E.E. regulations, most of 
the cross references have been deleted and such omissions 
are indicated by the use of dots. There is an 
abundance of A.S.E.E. notes and explanatory clauses 
which are printed in heavier type, and it is indicated that 
the A.S.E.E. is solely responsible for those clauses and 
notes. The rewording of regulations 111-114 and 207 
A and B, dealing with protection against excess current, 
is of special interest, for apart from the rewording these 
regulations have been grouped together. The A.S.E.E. 
clause on the testing of installations in Section IT prac- 
tically rewords the whole of that section, and it is hoped 
that this will assist those dealing with its requirements. 
Another example of rewording is to be found in regulation 
No. 704, dealing with generators, motors, &c. Many 
A.S.E.E. di have been included to show, among 
other things, the meaning of circuit, final sub-circuit, 
and distribution fuse board; electric bell and similar 
signalling circuits, and the meaning of the regulations 
governing socket-outlet, socket-outlet adapter, and 
socket-outlet plug. A series of explanatory diagrams is 
included dealing with various forms of motor control. 
The A.S.E.E. index of current rating tables has been 
drawn up in such a way that the system of reference will 
save the time and trouble which is incurred by searches 
through the I.E.E. tables. 

The Committee responsible for the compilation of the 
guide, which is published by the Association of Super- 
vising Electrical Engineers, Aldwych House, Aldwych, 
W.C.2, is com; by Messrs. W. E. Highfield, R, M. 
Alexander, J. M. Crowdy, A. Kirk, W. Lang, and L. W. 
Medcalf. The price of the guide bound in paper covers 
is ls. net, and in cloth covers Is. 6d. net, exclusive of 


postage 








Tue L.M.8. Railway Company announces that British 
steel, in preference to timber, is to be used in future for 
the construction of the majority of its signal posts. 
Tubular steel masts will be used for all signals less than 
30ft. high from rail level, and lattice steel posts for all 
signals of greater height. In recent years there has been 
some difficulty in obtaining timber of the requisite length, 
some L.M.S8. signals, particularly on the main line between 
Euston and Carlisle, being as much as 70ft. high. 
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Rail and Road. 





Tue Gatwick airport is to have its own station. 
be known as Tinsley Green, and whilst for the present 
the platforms will be served only by the local lines, the 
lay-out will allow for the fast lines also to have platforms. 


THe London and North-Eastern began on Monday, 
May 27th, to run a cinema coach on the 10.10 a.m., King’s 
Cross to Leeds, returning on the 3.15 p.m. from Leeds to 
London. There will be three exhibitions of an hour each 
on each journey. — my 

Tue West Highland Railway from Helensburgh on the 
North ss po ley to Fort William was sanctioned in 

1889, and was on A Ith, 1894. The extension 
from Fort William to pte gy at the southern end of the 
Caledonian Canal, was opened on June Ist, 1895—forty 
years ago. 

THE successful a; ils. of the Southern and the London 
and North-Eastern ways against the assessments made 
by the Railway Assessment Authority have led to an 
application that the appeal of the London, Midland and 
Scottish shall not be heard until the House of Lords has 
decided the Authority’s appeal in the Southern Railway 
case. 

Grvine evidence before the Select Committee whieh was 
considering the London Passenger Transport Board’s 
Bill, Mr. Frank Pick said, on May 22nd, that the popula- 
tion served by the former Metropolitan Railway travelled, 
on an average, eighty times @ year; those served by the 
former District Railway made ninety-two journeys @ year ; 
but on the Edgware line the figure was 135. 


Tse London and South-Western Railway realised one 
of its ambitions when, on May 17th, 1876, it ran into 
Plymouth. That was only possible by running over the 
Launceston and South Devon branch of the Great Western 
Railway from Lydford, and it further needed the broad 
gauge of the latter to be changed into mixed gauge. 
However, on June 2nd, 1890—forty-five years the 
L.S.W.R opened its own line from Lydford “Hsugs 
Tavistock and Bere Alston, to an independent station at 
Devonport. 


ANSWERING & question on May 15th as to the substitu- 
tion of trollybuses for tramcars, Mr. Hore-Belisha said 
that it was naturally impossible to isolate statistically the 
precise effect of the substitution of trolly vehicles for 
tramcars, because on any given road many other factors 
were involved. Investigation had shown, however, that 
some of the most dangerous sections of road were those 
on which tramway services existed. He was satisfied that 
the substitution of more mobile units, including trolly 
vehicles, which did not require the presence of rails in the 
road bed, made for safety, and he would do all he could 


to encourage it. 

THE London Passenger Transport Board’s Bill passed a 
Select Committee of the House of Commons on May 22nd. 
The works to which the greatest objection was raised 
was the construction of “ burrowing” junctions at 
Baker-street, so that there could be direct access between 
the Circle lines and the St, John’s Wood and Harrow lines. 
When Baker-street Station was reconstructed some 
twenty-five or more years. me a double junction was laid 
in the Circle lines so as-to allow for direct communication 
between the points named. ision was, however, 
made for the facing connection from the City, the use of 
which obstructs the eastbound Circle line, to be carried 
at some future time by a “* burrowing ” junction under the 
Circle lines. 

THe disaster of twenty years ago at Quintinshill, 
referred to herein on May 24th, was not the only railway 
disaster during the war. There was a much worse case in 
France, on November 12th, 1917. A train conveying troops 
returning from Piave got out of control whén descending 
the 1 in 33 gradient between Modane and St. Michel. 
Derailment and a subsequent fire followed, and 350 men 
were killed. Whilst our Quintinshill accident was, in 
every respect, openly discussed, with the Board of Trade 
inquiry, the coroner’s inquest on those who died in Carlisle 
infirmary, and the police proceedings held in the open, 
there was a strict censorship in France, and the facts were 
only revealed when the French Minister of War unveiled 
a monument at St. Michel on June 17th, 1923, to the 
memory of the 350 victims. 


Tue London and North-Eastern Railway Company is 
putting into traffic 100 locomotive coal wagons which have 
been built by the Metropolitan-Cammell Carriage and 
Wagon Company to the requirements of Mr. H. N. Gresley. 
The underframes, running gear, buffing, and draw gear 
conform to the Railway Clearing House standard. The 
overall height is somewhat less than that of the standard 
20-ton mineral wagon to permit of the wagon passing 
colliery screens and coaling stages where clearance is 
restricted. Two pairs of vertically hinged doors are pro- 
vided on each side. The underframes are of acid open- 
heart steel and the body sides, ends, and floors are of 
copper-bearing steel. The* employment of welding has 
enabled the tare weight to be considerably reduced, the 
tare of the welded being 7 tons 19 cwt. 1 qr., com- 
pared with 8 tons 17 ewt. of a wagon with wooden body. 
The capacity has also been increased from 767 cubic feet 
to 820 cubic feet. 

OnE of the pieces of legislation introduced by the 
Roosevelt Administration is the Railroad Retir t 


It will | 


Miscellanea. 





THERE are now 900,000 telephones in the London area, 
of which 100,000 have been installed during the past 
twenty-two months. During the past three months there 
has been an average weekly increase of 1400 installations. 
| Wuat is stated to be the largest gasometer in this 

country is being erected at the new Cardiff-Dowlais steel 
works of the British (Guest, Keen, Baldwins) Iron and 
Steel Company, Ltd. It will have a of 3,000,000 
cubic feet and be 75ft. high and 250ft. in . 

Or has been discovered in the U.8.8.R. in the region of 
_— se aE weit near Stali Tadzhikstan. on 
oil lies at a shallow de ond ae 
the ground. The drilling of trial wells be started 
shortly, and it is expected to obtain the first oil by the 
beginning of July. 

Tue official handbook of the first Noise Abatement 
Exhibition, which the Prime Minister at the Science 
Museum, South Kensington, to-day y 3ist), is the first 
complete survey of the noise problem to be published in 
this country. Unnecessary noise in i every one 
of its many aspects is dealt with by recognised authorities, 
and the latest information on the measurement of noise 
is reviewed and information provided on the steps that 
may be taken to ensure silence in buildings. - 

A NEW 150,000-volt. power transmission line has recently 
been completed over the St. Gothard mountain between 
Lavorgo and , & distance of-about 35 miles, to 
connect the power distribution systems of Northern and 
Southern Switzerland. The line, parts of which are at an 
altitude of over 7000ft. above the sea, is supported on 
168 hot-galvanised-steel towers, the average span being 
| 404 yards. The towers have been so constructed that they 
can be increased in height to support @ second transmission 


line. 


Ovt ofa potential turbine installation of 43,700,000 h.p., 
on the basis of present recorded water resources, 
Canada’s total installation on January Ist was reported 
as 7,547,035 h.p., representing little more than 17} per 
cent. of the total resources available. Of the total hydraulic 
installation, 87} per cent. is in central electric stations. 
This installation represents more than 95 per cent. of the 


main plant central station equipment, and tes 
98 per cent. of the total electricity produced by Canada’s 
central electric stations. 

An interesting and effective method of avoiding the 
tool marks caused by chattering when ining thin 
walled tubes and hollow parts is given in Machinery. 
The tubes are plugged at both ends after being filled with a 
non-elastic liquid, such as water or oil, the liquid being at 
room temperature and air bubbles bei ully avoided 
when filling. This non-elastic filling, which also increases 
the mass of the part, prevents vibration and shock caused 
) Thus the outer surface can be machined 
without regard to the accuracy and shape of the inner 
surface. * 

Discussinc the growth of Sheffield’s razor and razor 
blade industry, Mr. Thomas Ward said that tert or fifteen 
years ago the majority of safety razors and blades were 


production was now at the rate of about 250,000;000 to 
300,000,000 a year. The industry’s automatic machinery 
and methods of production were among the most pro- 
gressive in the world, if not vee ahead of those in many 
competing countries. A ton steel produces approxi- 
mately a million blades, and a modern machine is capable 
of grinding 200,000 blade edges a day. 

A NEW apparatus to detect weak points in large struc- 

tures, such as mine supports and dams, and record the 
danger spots on film, has been invented by Professor 
Philip B. Bucky, of the Columbia University School of 
Mines. The invention, according to Iron Age, shows where 
breaks may occur and where reinforcement of materials 
is needed to ensure safety. It combines the centrifuge 
and the photo-elastic apparatus. A model of the structure 
to be tested is placed in the centrifuge and whirled. As 
the machine revolves, centrifugal force stresses the model 
as gravity would stress its prototype in a dam or other 
structure. Motion pictures of the model’s behaviour are 
taken as the centrifuge whirls. 
LarGE deposits of coal are among the principal dis- 
coveries made as a result of the three years’ aualoestory 
work by the Tadzhik-Pamir Expeditions of the U.S.S.R. 
Academy of Science. The discoveries made by the expe- 
ditions include gold in the Pamirs, antimony and mercury 
in Southern Kirghizia, fluorspar and optical fluorite in the 
Gissar Mountains, urano-vanadium near Samarkand, 
wolfram in the Ural Mountains, peat in the Pamirs, coal 
in Central Tadzhikstan and in Southern Uzbekistan. 
Traces of tin have been found widely distributed over the 
whole area, but so far not in large quantities. A coal- 
field, estimated to contain 25 million tons of coal, was found 
in the Kugitang Hills, in easily workable horizontal drifts 
and close to the sulphur and salt deposits of ;Gaudrak. 

Last week a | number of engineers accepted the 
invitation of the Board of British Industries House, 
Marble Arch, London, W.1, to meet Dominion ar 
Colonial Ministers and Empire representatives in 
to see the display of goods a in the b 
and to consider the possibility of utilising this centre for a 








Act, which, as a relief to unemployment, is designed to 
compel the railways to discharge their older servants— 
at a cost, it was estimated, of 60,000,000 dollars a year. 
On May 7th, the United States Supreme Court, by five 
votes to four, declared the Act to be unconstitutional 
on the ground that Congress had no authority over railways 
that were intra-state, and not inter-state. is is a feature 
that always puzzles a stranger to the United States. 
Tt lies in the. fact that..Section VIIL..of the United 
States Constitution says that: ‘‘ The Congress shall 
have power . . . (2) to regulate commerce . . . among the ! 
several States.’’ Out of that has arisen the Interstate 
Commerce Commission, which body has no authority 
over & railway that is wholly within one State. Thus 
it cannot interfere with the Subway, elevated railways, 


pern t exhibition of Empire primary produce and home 
manufactures. In opening the Dr. Burgin, 
the Parliamentary Secretary to the Board of Trade, said 
that he hoped that visitors might see in British Industries 
House the possibilities of a clearing-house for the display 
of Dominion goods. Such an idea seemed worthy of con- 
sideration. He was anxious to encourage anything that 
would result in the placing of orders in this country and 
in facilitating trade between this country and the 
Dominions... The British Government, however, could not 
take part in the scheme, and all initiative would have to be 
left to private enterprise. Great interest was shown 
in the Staybrite steel exhibits, and those of the engineering 
firms of the West of Scotland, which are exhibiting in the 
Scottish Section, recently opened by his Royal Highness 
the Prince of Wales. We understand that within a few 


imported into this country, whereas Sheffield’s razor blade } 





Air and Water. 





An air service linking London and Hull is to be 
opened on June 3rd. 

A NEw daily air service between Barcelona and Palma, 
Majorca, has been opened. 

It is understood that about £15,000 has been realised 
from the sale of the “‘ Mauretania’s ”’ fittings. 

Tze continent of Australia has been flown round in the 
record time of 3 days 9 hours 54 minutes by Mr. H. F. 
Broadbent. 

Owns to the continued increase of passenger and 
mail traffic on the Amsterdam—Batavia service of the 
Royal Dutch Air Lines, the company has decided to 
inaugurate a twice-weekly service on June 12th. Under 
the new schedule, na okey will take place every Wednes- 
be | and Saturday from each terminus, and the journey 

be completed in 54 days instead of 9 days. Passengers 
from British air ports will travel by the evening connection 
of the preceding day. 
aa cane coming into effect on June Ist, has been 
between a group of British and Dutch ship- 
owners and Imperial Airways and K.L.M. (Dutch Air Line) 
for closer co-dperation in regard to passenger transport 
between Europe and the Far East and Australia. Accord- 
ing to the Journal of Commerce, the agreement provides 
that travellers be allowed to travel partly by air and 
partly by sea, or go out by air and return by sea, subject 
to adjustments of fare. 

A service of air taxis has been arranged by Imperial 
Airways to connect the arrivals of the liner ‘“ Normandie ” 
at Plymouth with the departures of European air services 
from Croydon. Passengers disembarking at Plymouth 
will be able to fly to Croydon to join air services for all 
parts of EB Vienna, for instance, says the Daily 
Telegraph, will be reached within 94 hours of the “ Nor- 
mandie ” docking at Plymouth, and Budapest 90 minutes 
later, or just over 200 hours from New York. 


Srzaxkine at the banquet given at Le Havre to celebrate 
the putting into service of the ‘“‘ Normandie,” Monsieur 
Lebrun, President of the Republic, said that Le Havre 
is one of the finest ports in the world, capable of taking 
the largest vessels and equipped with every modern device 
for the ing of traffic. From 1913 to 1934 the annual 
tonnage of ships using the port had risen from 11,000,000 
to 21,000,000, and the amount of goods handled from 
3,800,000 to 5,200,000 tons. 

Tae new post-office at Philadelphia, U.S.A., has been 
constructed with a flat roof which is being used as a land- 
ing ground by autogyros re, ly carrying mails between 
the post-office and the airport at Camden, New Jersey, 
an important clearing centre for air mail. At the inaugura- 
tion of this serviee, Mr. J. Farley, the Postmaster-General, 
said that ‘were under consideration to provide post- 
offices at New York, Chicago, Pittsburgh, Boston, and 
St. Louis with flat roofs for an autogyro “ shuttle service ” 
between the city.and the nearest airport. 

A NEW competition, the first of its kind in Germany, 
The German Flight, 1935,” was begun on Tuesday, 
May 28th. It is a team race in which both pilot and 
observer in each aeroplane are subject to various tests. 
Teams consist of from three to nine machines, and it is 
possible for the mistakes of any one individual to spoil 
the chances of winning for his team. There are 155 com- 
peting machines, comprising of thirty teams, and the com- 
os will last six days. The route lies over Silesia, 

Prussia, across North Germany, down the western 
frontier, and then over South Germany. 

Iw view of the proposal to treble the strength of the 
Royal Air Force, particular interest has been aroused by 
an estimate put before the annual general meeting of the 
Scottish Branch of the National Smoke Abatement 
Society at Stirling, when it was stated by Colonel W. A. 
Bristow that all Service requirements of petrol could be 
supplied by British coal. “I think it not unreasonable 
to expect,” he said, “that, within a relatively short 
period, low-temperature smokeless fuel may provide 
10 per cent. of our domestic requirements. To replace 
this 4 million tons of raw coal, about 6 million tons would 
have tobe supplied to the carbonising plants. From this 
there would be produced about 96 million gallons of crude 
oil and 18 million gallons of crude spirit suitable for the 
production of aviation spirit for use by the Royal Air 
Force. If petrol were wanted, the whole of the 96 million 
gallons of the erude oil could by hydrogenation be con- 
verted into 96 million gallons of petrol, which, added to 
the I8 million gallons produced from the gas, would give 
a total of.114 million gallons of petrol. This amount would 
cover the total Service requirements many times over, 
and the value would constitute an important factor in 
the national balance sheet.” 

AEROPLANES named after famous cities on the line of 
route are being used by the Railway Air Services on the 
Liverpool-Brighton and Plymouth-Nottingham services 
which 8 on Monday, May 27th. The machines 
on the former service are called “‘ The City of Birmingham ” 
and “The City of Bristol,” and on the latter, “The 
City of Plymouth ” and “ The City of a. the — 
appearing in lar m letters on the fuselage of the 
machines. The tgs link up the great West and 
South Coast ports of Liverpool, Cardiff, Bristol, Plymouth, 
and Southampton with each other, and the industrial 
Midlands .of England with popular holiday resorts and 
islands by means of a rapid morning and afternoon 
service in each direction on each route. These services 
are operated by the latest type of multi-engined air 
liners seating eight passengers, equipped with wireless, 
and with a ising speed of 100 to 130 m.p.h. The 
Li l-Brighton machines will call at Birmingham, 
Bristol, Southampton, and Portsmouth, and wil! bring 
Liverpool within 35 minutes of Birmingham, 85 minutes 
of Bristol, 130. minutes of Southampton, 145 minutes 
of Portsmouth, and 170 minutes of the Brighton airport. 
On the Plymouth-Nottingham service the machines will 
call at Denbury (for Newton Abbot, Teignmouth, and 
Torquay), Cardiff, and Birmingham, which places will be 
reached in 15 minutes, 65 minutes, 140 minutes, and 
175 minutes respectively. Connections will also be made 
with other R.A.S. services at Southampton and Liverpool, 
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&c., in New York City. 





weeks large engineering exhibits will be shown. 
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BRITAIN’'S NEW AIR PROGRAMME 


Wir# the political origins and consequences of 
the Government’s air policy, announced in Parlia- 
ment on Wednesday of last week, we, as engineers. 
are not primarily concerned. It is sufficient for u 
to note that that policy has been forced upon this 
country by the action of other nations and that it 
is purely defensive in its character. Our chief 
concern lies with the policy itself and the technical 
works and undertakings required to make it 
effective. Very briefly—for the figures must 
already be familiar to our readers—we may sum- 
marise the programme of expansion upon which 
the Government has decided. Within this and the 
next financial year 71 new squadrons are to be 
formed for home defence purposes. As a result, 
by March 31st, 1937, the Royal Air Force will 
possess 1500 first line machines for the defence of 
this country as compared with the existing 580. 
Counting machines of the Fleet Air Arm, Army 
co-operation units and aircraft stationed overseas, 
the total strength of the Air Force by that date 
will amount to about 1940 first line machines. 
Simultaneously the personnel of the Force is to be 
augmented by 2500 pilots and 20,000 other ranks, 
and new aerodromes and training and maintenance 
establishments, totalling 31 stations in all, will be 
provided. This programme is designed to satisfy 
the general policy of making this country as 
* strong in the air as any nation within striking 
distance of our shores. In the light of the informa- 
tion at present possessed by the Government, the 
strength aimed at will ensure us the desired parity. 
If, however, that information should prove to be 
erroneous, the programme will be increased to cover 
the deficiency. Equally, it will be reduced if other 
nations develop an accommodating spirit. The 
new policy is in no sense one of panic. It is based 
on the determination that this country shall not 
be the inferior in air strength of any of its Con- 
tinental neighbours, and upon the conviction that 
the attainment of equality will promote the cause 
of general ; 

The total number of new machines which the 
Air Ministry will require during the next twenty- 
two months has not been disclosed. All that we 
know for certain is that it will include 920 addi- 








tional first-line machines for the new squadrons. 
To that number must be added a considerable 
quantity of reserve and training aircraft together 
with the normal inflow of machines for the main- 
tenance and re-equipment of the existing squad- 


-|rons. Further, it’would appear to be the intention 


to strengthen to some extent those units of the 
Air Force, at home or overseas, which are not 
available for home defence. In all probability the 
total number of new machines of every class and 
for all p to be built for the Air Ministry 
before the end of March 1937 will be nearer two 
than one thousand. The impression seems to pre- 
vail in some quarters that the provision of these 
machines within the specified time will present 
our manufacturing resources with a difficult 
problem. One usually well-informed writer has 
gone so far as to say that the programme will tax 
our production resources to their limit. This im- 
pression is as erroneous as it is harmful. It has 
been stated on very good authority that the pro- 
duction of the aircraft required to meet the pro- 
gramme is considered to be within the existing 
capacity of the aircraft industry ‘without the 
adoption of special measures for its reorganisation. 
A brief examination of the relevant figures will 
show that this estimate is something more than 
sound. There are approximately thirty aircraft- 
building establishments in this country to-day. 
If we take the total requirements at two thousand 
machines by March 1937, the programme calls for 
the production, or the average, of not more than 
three machines per month by each establishment. 
On the engine side, in order to allow for multi- 
engined aircraft and spares, the number required 
will exceed the number of machines. If we place 
the figure at 4000 we shall probably be well on the 
side of safety. There are at present about twelve 
firms with considerable resources engaged on the 
manufacture of aero-engines. The average output 
required of each is therefore of the order of 15 
engines per month. This output while it may be 
above the existing capacity of one or two of the 
smaller works is well below that which some 


prom 
red, | Others have been operating at during the past three 


years of comparatively peaceful conditions. At 
least one British firm has, during those years, 
reached an average output of 28 engines per 
month, counting only two of the several types 
which it produces. It may therefore quite safely 
be said that the programme is well within the 
capacity of the aircraft and aero-engine industry 
as at present established and, even, that there is 
a good balance in hand to meet an increase in the 
programme if it should be required. It is not 
intended to imply that the execution of the pro- 
gramme will be effected without effort, rearrange- 
ment and, possibly, some sacrifice on the part of 
the aircraft industry. Certain of the smaller 
establishments may find it necessary to expand 
their resources, others may be called upon to 
produce types of aircraft or engines different from 
those for which they are at present organised while 
at others some restriction may have to be placed 
on the acceptance of foreign orders. To counter- 
balance any difficulties which may arise under ore 
or other of these heads, the Air Ministry will doubt- 
lessly be able to render assistance in various 
directions. It has already indicated, for example, 
that the long period commonly elapsing between 
the production of the first trial machine of a new 
type and the receipt of orders for manufacture in 
quantity is to be considerably reduced, a step which 
will afford material benefit to the manufacturers 
on both the organisation and financing sides of 
their business. 

The immediate situation, it seems clear, can be 
met without stress by the existing aircraft and aero- 
engine industry. But what of the more remote, 
yet equally important, situation which would arise 
in the unhappy event of our being called upon 
actively to exert our aerial power ? We have never 
placed much faith in any scheme designed to secure 
parity which measured parity solely by the 
numerical strengths of peace-time air forces. 
Several other considerations must enter into the 
assessment. The most important is the ability of 
a nation to maintain and increase its peace-time 
air power after the outbreak of hostilities. . If one 
nation is markedly deficient in that ability rela- 
tively to another then, the conditions of aerial 
warfare being what they arc, numerical peace-time 
parity must lose much of its significance. The 
Government’s programme of 1500 home defence 
machines by March 1937 will carry double its 
weight if it is accompanied by an unmistakable 
demonstration to all concerned that in the hour of 
trial we would be found ready and able to preserve 





our power in the air at that. figure and rapidly to 





increase it. Can we look to the existing aircraft 
and aero-engine industry for assurance that we 


could meet the remote requirements? Plans for 
the expansion of the industry against a future 
emergency have, it is known, been under active 
consideration for a long time and it is understood 
that one of the main preoccupations of Lord Weir, 
in his new position as adviser on major problems 
concerning supply and industry, will cover these 
plans and the manner in which they may be made 
effective. It would appear that the situation in 
view would necessitate a very considerable exten- 
sion of aeronautical construction work to the 
general engineering industry. While it would be 
not only unnecessary but also unfair to go outside 
the existing aircraft and aero-engine industry for 
the satisfaction of the immediate needs of the 
Government’s programme, it would, at the same 
time, be unwise and impolitic to neglect prepara- 
tions for extending the sources of supply. That the 
general engineering industry could and would play 
a vital part in maintaining and increasing our air 
power on the outbreak of hostilities we are con- 
vinced. Much as it did in that direction during the 
war of which we have had experience it would do 
greatly more in another by reason of the change 
from wooden to metal construction which the post- 
war years have witnessed. Convinced as we are 
of the peace-promoting tendencies of the Govern- 
ment’s new programme we would none the less 
welcome the further assurance of peace which would 
be embodied in a demonstration of the fact that 
by March 1937 we shall not only have the specified 
number of men and machines but an organisation 
ready to maintain and increase our air power in 
face of the losses and changed conditions which 
would be imposed upon us by war. 


The Electric Power Load. 


More load, and particularly power ‘load, is 
eagerly sought by the electricity supply under- 
takings. Despite the remarkable strides made in 
the use of electricity in all sorts of directions, there 
are still great opportunities for the replacement of 
engines by electric motors. The rate at which 
electric driving has gained ground can be gauged 
from the fact that whereas in 1912 the total horse- 
power of engine drives was more than three times 
that of electric drives, by 1930 the horse-power of 
the latter had outnumbered thet of the engines 
by about 1-5 times. But this result is attributable 
largely to the electrification of new factories and 
other establishments and the application of motors 
to newly installed machinery. If we examine the 
decrease in the number of engines driving machinery 
directly, the picture is very different. In 1907 
the total horse-power of those engines was approxi- 
mately 8 millions ; in 1930, 6 millions—a decrease 
of 25 per cent., or approximately 1 per cent. per 
annum. But the curve was flattening out and 
over the period 1924 to 1930 the decrease was but 
7:7 percent. In very many works electricity is 
still either generated locally for driving motors 
or the machinery is driven directly from a main 
engine. Hence it appears that, apart from further 
progress in the application of electric driving to 
new industrial establishments, &c., the supply 
industry has good opportunities for acquiring 
new business. 

The abolition of all engines and private generat- 
ing sets is naturally the electricity undertakings’ 
aim. All recent propaganda has been designed to 
discourage local generation. In their I.M.E.A. 
convention paper on “Developing the Power 
Load,”’ read in Liverpool last year, Messrs. H. 
C. Lamb and W. E. Swale did their best to prove that 
the case for the public supply was unanswerable. 
In his I.E.E. paper, read in February last, Mr. J. A. 
Sumner arrived at conclusions of very much the 
same nature. At the forthcoming National Elec- 
trical Convention Messrs. F. Forrest, H. Hobson, 
and C. D. Taite are to present a paper on “ Indus- 
trial Power Supply,’’ which tends to show how 
futile it is for manufacturers to try to produce 
current on’a really economic basis. The pre- 
valence of these attacks on the practice of installing 
private plants or retaining those in existence is a 
clear indication that power load development still 
leaves something to be desired. While it would be 
foolish for those whose business it is to sell elec- 
tricity not to state their case, it is doubtful if it is 
always expedient to broadcast the view that the 
majority of manufacturers who are generating 
current do not know its real cost. There is, of 
course, much to be said in many cases for taking 
current from a public supply undertaking, but to 
assert that the alternative policy is invariably 
wrong is not in accordance with facts. Every case 
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nust be considered individually. Fuel may be 
obtained at an exceptionally low price, or process 
steam may be required in abundance. Despite 
the claims of electricity suppliers, there is not the 
least doubt that many who continue to produce 
their own current are pursuing the right course. 
In any case, conversion from mechanical to elec- 
tric driving or from private generation to public 
supply, involving perhaps the installation of new 
motors or the provision of converting plant, must 
be a gradual process which is not likely to be 
accelerated by exaggerated claims. Attempts to 
indicate the rate at which the use of private plant 
has decreased have not been convincing. In the 
I.M.E.A. paper to which we have alluded, it is 
shown that the total capacity of motors supplied 
by private plant increased from 1924 to 1930 by 
28 per cent., while the capacity of motors driven 
by purchased electricity increased by 43 per cent. 
But it is important to note that ‘‘ supply by pur- 
chased electricity’ does not necessarily mean 
public supply. In 1924 200,000 horse-power of the 
supply by purchased electricity are admitted to have 
represented sales by private firms operating blast- 
furnaces, collieries, tin-plate works, &c. In 1930 
the figure was increased to 750,000 h.p. Hence to 
arrive at the true state of affairs for 1924, 200,000 
h.p. must be deducted from the figures for pur- 
chased electricity, and be transferred to private 
plant, whilst for 1930 750,000 h.p. should be 
similarly transferred. Expressed in millions of 
horse-power, the position for the years 1924 and 
1930 should, it seems, be 3 and 4-35 respectively for 
private plant and 3-55 and 4-55 for public supply, 
against the respective figures of 2-8, 3-6, 3-75, and 
5°3 arrived at without making due allowance for 
power purchased from private sources. During this 
particular period it therefore appears that private 
plant was making good headway. A questionnaire 
sent by the authors of the paper to members of the 
I.M.E.A., asking them to report on the private 
plants installed in their areas during the five 
years 1928-33, leads, in conjunction with other 
considerations, to the conclusion that about 700,000 
h.p. of private plant was installed during that 
period, representing an average annual increase 
of 140,000 h.p., as compared with an annual 
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The Office Supervisor. By Henry E, Nimes and 
Mary C. H. Nites. London: Chapman and Hall, 
Ltd. 1935. Pages 247. Price 10s. net. 

THE authors put in hand this useful work with the 
knowledge that while much has already been written 
on works organisation, the question of office super- 
vision has not received the attention that is warranted. 
Although they modestly allude to it as “‘an elementary 
book for the office supervisor,”’ we feel that the basic 
principles have so wide an application that nobody, 
be he manager, superintendent, or even chairman of 
the company, will have wasted his time in reading it 
carefully. 

For example, everyone is ready enough to appraise 
someone else, whether superior or subordinate, but 
who could read the section devoted to ‘‘ Self-Rating ” 
and answer truthfully the searching questions therein 
propounded, without being conscious of a salutary 
effect ? 

It will readily be agreed that “ good intentions and 
hard work are not enough to make a good super- 
visor,” and even if that individual feels that the 
authors offer counsels of perfection, he cannot fail 
to benefit greatly by a close study of the scheme as 
evolved in their systematic manner. 

Employment methods, training, and other personnel 
duties are discussed, and a good deal of attention is 
devoted to the development of supervisory capacity, 
including relations with superiors, equals, and sub- 
ordinates. After this come some suggestions as to 
planning work, subdividing it equitably and éffi- 
ciently, and standardising as regards both quantity 
and quality. Finally, the very important considera- 
tions of controlling and co-ordinating effort are 
discussed, Such is the wide field covered. 

We can but touch lightly on a few of the points 
which are of general interest to engineers. Among 
them may be cited the difficulties incident to the 
transfer of a man from one department to another, in 
that frequently the best men cannot be spared by 
their immediate chiefs, solely because they are so 
good. The result too often is that more opportunities 
go to those of mediocre ability. Although not linked 
with it in this book, perhaps the true answer is found 
in another section, where is advocated what is termed 
the “three-position plan,” in which each man is 
“learning the job above his present one, doing his 
own job, and is teaching his own job to a junior.” It 
may be that such a scheme is good, not only for pro- 
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motion, but also for facilitating transfers as and when 
required. 

We wonder how often a supervisor would act on 
the proposal that “‘ sometimes, for the good of the | 
organisation he should suggest a reduction of the | 
activities of his own department.’ Our experience is 
that the tendency is very definitely in the other 
direction, and that a latent feeling exists that the 
bigger the staff, the better the standing and prospects 
of the man in charge ! 

The encouragement of new ideas is important and 
means to promote it are always welcome. There is 
much in favour of a practice to which reference is 
made, that of requiring supervisors ‘“‘ to justify the 
continuance of any given routine after three years.” 

Very good advice is given as to the manner in 
which new ideas should be presented to superiors, but 
we should like to have seen the authors place more 
stress on the importance of supervisors giving due 
credit to their subordinates when their suggestions 
are approved by the higher executive. 

The authors’ concluding remarks say of a good 
supervisor that “‘ To his superiors he should be helpful 
and tactful ; to his colleagues co-operative ; and to 
his subordinates he should show himself a leader.” 

Mention should be made of the numerous human 
incidents—there are about sixty of them—drawn 
from office life, which are instanced to emphasise 
points that have been made, and it must be acknow- 
ledged that they contribute greatly to the value of the 
book. Asan example of the frequent attitude adopted 
by subordinates the following is narrated :— 

‘“‘ The boss came into the office one day and told a 
joke. As usual, it was an old and poor one. Everyone 
laughed except the office boy, who did not ever 
smile. A clerk next to him said: ‘ Hey, Frank, 
you’d better laugh. That was a joke!’ ‘ Aw,’ said 
Frank, ‘ I don’t have to laugh. I’m fired.’” One 
of the many pictures that point their own morals. 

A useful bibliography sectionalised under five main 
headings completes a distinctly interesting and 
instructive treatise. 


SIXTY YEARS AGO. 

Wirnin the pages of our issue of May 28th, 1875, 
we find an article and a leader both devoted to submarine 
attack on warships, The article described the concluding 
experiments made by the Admiralty to ascertain the 
effect on an armour-clad vessel of submarine mines resting 
at the bottom of a channel or harbour. The vessel chosen 
for the experiments was the “ Oberon” fitted for the 
purpose with sides and bottom corresponding to those 
of the ‘“ Hercules... The charges consisted of 500 lb. 
of compressed gun cotton and were exploded at hori- 
zontal distances from the hull varying from 100ft. down 
to zero and lying at 48ft. below the surface. At 100ft., 
80ft. and 60ft. horizontal distances the effect of the 
explosion on the hull was slight. At 48ft. and still more 
at 30ft. severe injuries were caused to the hull and its 
internal fittings. For the last test the charge was placed 
vertically below the ship’s starboard side. The explosion 
broke her back and rendered her unfit for further experi- 
ments. In our leading article we discussed maritime 
attack by torpedoes under which name at that time were 
loosely included practically all forms of underwater 
attacking systems. The article covered a history of the 
subject from early times down to the then recent develop- 
ment of the Whitehead self-propelling fish torpedo. 
We were concerned with the developments which were 
being made in the equipment for naval warfare. The 
inereasing cost of warships with their huge guns and 
expensive armour plating commanded our attention 
and we were particularly uneasy about the lack of effective 
means for protecting them against the growing threat 
of underwater attack. No nation, not even one with the 
creative power and wealth of England, we wrote, was 
rich enough to carry on @ great war for any length of 
time upon a system which played with stakes. valued 
each at half a million pounds. ... Another leading article 
in the same issue dealt with an entirely different subject, 
Aretic exploration, but did so in much the same historical 
spirit. The occasion was the departure of the “ Alert 
and ‘“‘ Discovery ” on a:voyage to the North Pole. Having 
traced the sad, heroic record of Arctic exploration we 
passed on to consider the equipment with which the 
latest expedition had been provided. We particularly 
noted the construction of the sledges, some designed to 
be drawn by dogs and some to be drawn by men, The 
man-drawn sledges were equipped with a mast on which 

rtions of the crew’s tents could be fixed as sails to 
convert the sledges into ice yachts when suitable conditions 
were encountered. In addition to the sledges the’ two 
ships between them. carried two yawls, four cutters, six 
whale boats and six ice boats, all of an improved con- 
struction and made by Mr. John White of Cowes. 
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Paris Sanitary Works. 


\HE plans for sanitary works in Paris and over a 

wide surrounding area are determined by two 
main considerations, which simplify the general 
arrangement without eliminating difficulties in deal- 
ing with something like 400,000,000 gallons of diluted 
sewage a day. The determining factors are the exist- 
ing Paris sewers, that are unique of their kind, and 
the convenient situation of suitable land for the dis- 
posal of water from sewage decantation. The collector 
mains are of oval section with inside diameters 
L9ft, 8in. across and 18ft. deep, and narrowed below 
the horizontal axis by ledges 1 m. wide, leaving a 
channel of 13ft. with straight sides for the sewage 
and water. They are constructed of rough-shaped 
stones found in a millstone grit formation, laid with 
mortar, and faced with concrete. There are 69 miles 
of these collectors in Paris, and 778 miles of ordinary 
mains of oval section, ranging in dimensions down 
to 6ft. 6in. by 3ft. 6in. The collectors carry water 
mains, telegraph and telephone cables, pneumatic 
tubes, and compressed air pipes, and are freely 
aerated by openings into gutters through which 
street refuse is swept. They existed long before the 
passing of the law in 1894 requiring that sewage and 
used water from habitations built after that date 
should be discharged into the mains. It is the addi- 
tion of drainage water to sewage that accounts for 
the considerable volume which will have to be dealt 
with in the near future, . For he age reasons, there 
can be no question separating street drainage 
water from se h are sent by ee al 


to the settling mand only pte pupae 

and one pe i eiacay the a 
parts of the it usually preferred to 
deal with di sewage when the volume is not 


unmanageable, but as the extension of the sewage dis- 
posal programme to the whole Department, and even 
heyond, will inerease the volume, the sewage mains 
in the communes ate being separated from the flood 
drainage 

The water from the decanting basins at Clichy is 
sent to farms at Achéres and Carriéres-Triel along 
the left bank of the Seine bordering the forest of 
Saint-Germain, where the soil is light and absorbent 
with underlying sand. The total area of the farms is 
12,100 acres, including 4600 acres belonging to Paris. 
It is capable of considerable extension for future 
requirements. The water is distributed on the farm 
through 155 miles of concrete pipes of from l}in. 
to 3}ft. diameter. When it was proposed to create 
the Achéres farm the municipal sanitary services 
had already acquired experience with a farm which 
had been laid out in 1867 on waste land at Genne- 
villiers lying within the bend of the river Seine to the 
north-west of Paris. That land had been converted 
into profitable market gardens. Opposition to the 
scheme for utilising similar land at Achéres delayed 
the execution of the plan until close upon 1900, when 
the success of the existing farm appeared to have 
solved completely the problem of sewage disposal. 
There were, however, limitations to the farm’s capa- 
city to absorb sewage. Inconveniences were occa- 
sioned, and in recent years aroused a strong agitation 
for the suppression of sewage farms altogether. 
Objections were met by an undertaking to remove the 
inconveniences of by adopting methods 
of distributing sewage which are provided for in the 
programme of sanitary works now being put in hand. 
This will entail an activated | e installation at 
Achéres to deal with 100,000 cubic metres a day, but 
there is nothing yet to indicate that the preparatory 
work is sufficiently advanced to justify the belief 


that the construction will be during the present 
year. from the na filtering bed 
at Carriéres-Triel, which discharges water directly 


into the Seine, nothing bas been done with sewage 
treatment outside the experimental stations at 
Colombes and Mont-Mosks, the latter treating some 


of the in the south-eastern suburbs. These 
expe stations data to the Superior 
Council of may also serve to settle 


claims made on behalf of different sewage treatment 
systems. When tenders are invited for the Achéres 
station firms will be at liberty to submit proposals 
for any system, so that the finals selection of the process 
of sewage treatment at Achéres may possibly delay 
the construction of the works for a considerable period. 

About nine-tenths of the total volume of sewage 
collected in Paris is decanted at Clichy, to the 
north-west of the city. The basins receive sewage 
and water from three main collectors, one on the 
west to Auteuil, with a branch crossing the Seine 
to the Vaugirard district ; a central collector travers- 
ing Paris by way of the Place de la Concorde; and 
a third collector with branches covering the south- 
east of the city, which will eventually be extended 
outside to Charenton. A fourth collector serving 
a limited area in the north-eastern part of Paris 
supplies a decantation basin at Saint-Ouen, which 
sends the water by gravitation to Gennevilliors. 
At the time of a visit we made to the Clichy station 
the Seine was in flood, and a partial inundation had 
suspended operations for several days, with the 
result that all the sewage was being carried away by 
the river, the then volume of the river and the velocity 


tion lower down. The three collectors discharge into 
a basin of 34,500 square feet and L5ft. 9in. deep, 
from which the deposited sludge is raised by grabs 
and loaded into barges. It is sold to a contractor, 
who disposes of it outside the Paris area. The water 
then passes into a series of tanks with mobile grids 
that lift floating matter, which is then combed off 
on to a chain conveyor by teeth on endless chains. 
The conveyor traverses a tunnel to load barges on 
the Seine. On account of the diluted character of the 
sewage, which has approximately equal parts of solid 
matter and water, and the relatively short time that 
can. be allowed for the. heavier matter to settle, the 
water is necessarily charged with a large proportion 
of sewage in suspension. It is pumped through a 
main passing under the Seine to the Colombes station 
on the other bend of the river about 6 miles away, 
where it is raised to the gravitation main to Achéres. 
At Clichy there are four rotary pumps, driven by 
electric motors developing altogether 800 h.p. The 
Clichy station is to be reconstructed in order to pro- 
vide for the additional load that will be imposed upon 
it by the extensions of collectors outside. Paris and 
the laying of @ second main to the Achéres farm, 

At Colombes the sewage water from Clichy is raised 
to the Achéres main by ten pumps of three different 
makes, electrically driven by motors develop- 
ing altogether 2150 h.p. They do not all run together, 
some of the ps being kept in reserve. The station 
is a kind of Dccetory for mechanical equi and 
sewage treatment. An elevated control gallery places 
ions|the pumps under the command of one man, who 
regulates the supply to the farmas required by stopping 
or starting them from control panels. In eo 
water and sewage stations the power eq 
heterogeneous, including oil engines of different ph. 
but under the new programme the power installations 
will be unified on the model of the one at. Colombes. 
Of the four experimental activated shidge tanks, 
three are on the Simplex principle, with and without 
air injection, and the fourth is a mechanically acti- 
vated Dorr tank. While all data collected during the 
experiments are reserved exclusively for the technical 
services, the conclusion appears to be that the selec- 
tion of one system or another of fairly equal merit 
will depend upon the cost, which will be determined, 
in this case, by labour economy and the utilisation of 
cheap electricity. 

The existing installations are obviously inadequate 
to deal satisfactorily with a situation requiring that 
nothing but clear water shall be discharged into the 
Seine, and when the Section d’Etudes des Grands 
Travaux d’Assainissement was created in 1927 to 
elaborate plans for disposing of sewage in Paris and 
the Department of the Seine it was confronted with a 
problem that could only be solved by a development of 
the existing system. The farms are regarded as an 
indispensable groundwork of the plan, but as their 
capacity to absorb sewage is restricted and variable, 
they must, as already stated, be supplemented by 
efficient sludge treatment. In addition to doubling 
the Achéres main from Clichy another will pass over 
the bend of the Seine from Saint-Denis to carry sewage 
from the northern suburbs of the city. A fourth main 
will start from the Place de la Concorde, cross the 
Seine and follow the left. bamk of the river through 
Issy-les-Moulineaux and to Achéres and will 
collect sewage and used water from the southern 
suburbs. From the point where this main leaves 
Paris another collector will be laid along the old city 
bundary around the south, east, and north, where it 
will branch off to Clichy. Thus, with the existing 
collector extending to Charenton, and the 
main draining a large area along the v s of the 
Seine and Marne, Clichy will continue.to with the 
bulk of the sewage and water to be diverted to the 
Achéres farm. The volume of water from the suburbs 
will be reduced as much as possible by the construction 
of mains for diverting storm water to the river, and 
while it is a to separate drainage water from 


sewage in collecting system, 
account must he of a sufficient dilution of 
sewage in gravitation mains. . will be 


pumping stations “wy in the low-lying parts of 
the Department. At present there are stations 
at Pierrelaye, Ivry, and. Alfortville. The ‘carrying 
out of this programme will invelve an estimated 
expenditure of 2500 million francs, and the date of 
its completion will depend upon the financial facilities 
offered. Work is being continued on a system of 
sewers between Pantin-and Paris, ranging in diameter 
from 9ft. to 11ft. All the new mains are of reinforced 
concrete and of circular section and, like others in 
service, will be kept free of obstruction by allowing 
spheres with concrete cores covered with wood and 
bound with hoop iron to be carried through by the 
flow of diluted sewage. 


REFUSE DISPOSAL. 


The collection and destruction of refuse in Paris 
are matters of gradual development, and there is no 
question at the moment of undertaking important 
works, except the reconstruction of the incineration 
plant at Saint - Quen, when circumstances permit of 


of dealing with a largely increasing load as in the 


case of sewage disposal. During the past three years 
the annual quantity of refuse collected in Paris and 
surrounding communes has not largely exceeded a 
million tons, at which figure it appears to be fairly 
stabilised. That is below the capacity of the four 
incineration works. The collection is effected by 
about 700 lorries, which remove refuse from recep- 
tacles deposited on the pavements between the hours 
of 6.30 and 8.30 in the morning. The lorries are kept 
and maintained for the municipality by three com- 
panies, and there are continual improvements in 
chassis equipment, the latest type being a cylindrical 
body with a mechanical system for distributing the 
refuse evenly as it is loaded into the body beneath a 
curtain or screen which retains the dust. In 1933 about 
300,000 tons of refuse were still sent away beyond the 
suburban area to be spread over land as manure, but 
the practice is now entirely abandoned, and the whole 
of the refuse is destroyed by the incineration plants at 
Saint-Ouen, Romainville, Ivry, and Issy-les-Mouli- 
neaux. The Paris refuse is quite satisfactory for 
incineration and contains enough cinder in winter 
to facilitate combustion, though necessitating a pre- 
liminary drying. At Issy-les-Moulineaux, which 
deals with 1200 tons a day, the refuse is discharged 
from lorries into a long pit, from which it is raised by 

and in a chariot with an endless belt 
which distributes the refuse on to a conveyor under- 
neath. There is no handling of refuse, except to 
remove objects too big to pass through the preparatory 
stages. Metallic objects are collected by electro- 
magnets in the usual way. The refuse then passes 
through rotary sieves to recover fine ashes and vege- 
table and other particles with a fairly high phosphoric 
content, Which are of value as fertilising materia). 
Drying is effected in a rotating cylinder, 11ft. 6in. 
diameter and 85ft. long, with longitudinal ledges, 
which raise the refuse and allow it to fall through 
hot. air from the furnace. Dust is retained by a water 
screen before the hot air passes into the chimney. 
During this operation 100 kilos. of water are removed 
from a ton of refuse, which is left sufficiently dry for 
combustion. The drying plant, furnaces, and turbo- 
alternators are all in duplicate in order to ensure 
continuous working. 

The refuse from the drying cylinders falls into. 
skips on runways, and is carried round to the batteries 
of incinerators. The furnaces are of the Boussange 
type, with removable perforated cast iron grates of 
semi-circular section about 2ft. across. The grate, 
made up of a number of sections, rises to slightly 
inclined ledges on each side, where they join the roof. 
Temperatures up to the point of partially fusing glass 
are reached. At the rear of the battery are electrically 
operated bar ejectors, which push out the slag into a 
rectangular receptacle fitting against the mouth of the 
furnace. The incandescent slag on the ledges above 
the grate is raked down to receive the next charge of 
refuse. There is a battery of furnaces on each side of 
a Niclausse marine type generator supplying steam to 
Schneider turbo-alternators, of which there are three, 
one being held in reserve. The installation comprises 
forty-eight Boussange grates and six Niclausse 
boilers. At Ivry the Boussange type is supplemented 
by the Bréchot, in which the refuse is dried inside the 
furnace before being fed on to the grate, and this is 
tipped over to deposit the slag underneath. In the - 
other incineration stations both of these systems have 
been installed in addition to the original Heenan 
and Froude and Meldrum furnaces. The Boussange 
and Bréchot are displacing other types of furnaces in 
the Paris incineration works, but there is no finality, 
and the technical services are fully alive to progress 
elsewhere and are particularly interested in British 
methods of refuse disposal which are being experi- 
mented with near Saint-Germain. 

During the building boom the slag from the furnaces 
was employed for the manufacture of bricks and slabs, 
which were sold at a price that ensured for them a good 
demand, but their manufacture was abandoned when 
a lowering of elay brick prices reduced the margin in 
their favour, The slag is now graded and used for 
public works, the finer material beg employed for the 
jointing of granite setts. During 1933 the production 
of electricity in the four incineration stations was 
nearly 98,000,000 kWh, representing 134 kWh per 
ton of refuse destroyed. It is utilised for the water 
and sanitary services. As, however, the production 
is variable according to the seasons, and the con- 
sumption of the water supply services varies inversely , 
the total amount of energy produced is taken by the 
Union d’Electricité, which supplies the services 
as required and a surplus is credited to the éxploita- 
tion account of the incineration stations. These 
stations are farmed out to the Société pour le Traite- 
ment des Résidus Urbains, which receives monthly 
advances of funds from the municipality and a per- 
centage of the profits, the greater part of which goes 
to the municipality. The profits from the destruction 
of refuse thus distributed are exclusive of capital and 
maintenance charges. The total yearly cost of collect- 
ing and destroying refuse in Paris. and neighbouring 
communes is roughly 90 million franes and the 
receipts amount to 63 million francs. Continual 
improvement of the service necessarily adds to capital 
charges, and whilst it is probable that more efficient 
methods of refuse disposal may introduce further 
economies, there is no expectation of this public 





this being done. Built in 1896, the Saint-Ouen equip- 





of the current appearing to remove all risk of deposi- 


ment is out of date. There is not the same problem 


service becoming self-supporting. 
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The British Industries Fair at Birmingham. 


No. 


HT. 


(Continued from page 544, May 24th.) 


THe Liner CONCRETE MACHINERY COMPANY. 


YHE concrete mixer shown in Fig. 25 is exhibited by 

. the Liner Concrete Machinery Company, of Glass- 
house Bridge, City-road, Newcastle-on-Tyne, 6. It 
is, it will be seen, of the tilting drum type, with a 
power-worked loading hopper. It is made in three 
sizes, 5, 7, and 10 cubic feet unmixed. The two 
smaller sizes are driven by a 3 h.p. engine, and the 





stock. It can, of course, also be used for making 
pellets of other materials, such as chemicals, and will 
produce pieces so small as those needed by baby 
chicks up to large ones for cattle. It is only necessary 
to change the dies. The machine is shown in operation 
on the stand. The material is forced by means of 
revolving rollers through a stationary perforated die 
and the cubes or pellets, as they are extruded, are cut 
off by means of revolving knives. The number of 





improvement, giving reduction of noise, has also been 
secured. 

Messrs. Simons’ exhibits of soap-making machinery 
include a three-roller soap milling machine for milling 
toilet soap, and a soap plodder—see Fig. 29—for the 
compression of soap ribbons into solid bars. The soap 
mill is of a new design and is larger than earlier types, 
having 24in. rolls, 12in. in diameter. The plodder also 
comprises a number of new features. The compression 
worm is of special silico-aluminium alloy, light enough 
to be lifted out single handed, and the compression 
cylinder has a very smooth polished stainless stee! 
lining. 

On the section of the stand devoted to the products 
of Turbine Gears, Ltd., is shown a Smith and Coventry 
type spiral bevel gear generator in actual operation. 
It is illustrated by Fig. 29. These machines are now 


























FIG. 25—CONCRETE MIXER—LINER 


largest by a 5 h.p., which may be either a Lister petrol, 
a paraffin, or a C.I. engine. The water tank of 
this mixer is equipped with a special device which 
enables the amount of water added to the mix to be 
determined definitely in steps of }-gallon each. 
The lever handle of the water cock works in a quadrant 
which is drilled. A pin is inserted in any appropriate 
hole and then when the lever is pulled up against it a 
definite quantity of water is admitted. Another new 
control is that of the gear for raising and lowering the 
hopper. When this lever is in its central position the 
brake is automatically applied. When it is moved 
to the left the hopper is lifted and when to the right 
lowered. The carriage has front wheels with Acker- 
man steering action. 


Henry Srmon, Lp. 


Henry Simon, Ltd., of Cheadle Heath, Stockport, 
and the subsidiary firm, Turbine Gears, Ltd., have 

















FIG. 26—PELLETING PRESS—SIMON 


a stand on which there are exhibited a number of 
interesting machines. One of the latest of these, 
which we illustrate in Fig. 26, is a special type of 
press for converting meals, feeds, and balanced rations 
into cubes and pellets for feeding chickens and live- 





CONCRETE 


perforations in the die varies according to the size 
of the product. For instance, with a die making jin. 
pellets there are approximately 7000 holes. 

Another interesting working exhibit comprises an 
interconnected assembly of weighing, feeding, dis- 
charging, regulating, and indicating appliances for 
grain and other materials. This group includes an 
electrically controlled automatic weigher, any number 
of which can be synchronised for proportioning mate- 
rials by weight. An electrically operated unit for 

















Fic. 27—-IMPACT GRINDER—SIMON 


starting and stopping machines from remote positions, 
automatic bin regulators for controlling deliveries of 
materials, a pre-setting stop counter for automatically 
cutting off current at any predetermined number of 
operations, and other similar control devices are also 
incorporated in this group. 

The latest type of ‘ Impact” grinder with the 
electric motor built into the frame of the machine is 
also on view. This machine has many new features 
including new type grinding members which have 
been found to give a considerable reduction in 
the horsepower per hundredweight of product 
treated. We illustrate it in Fig. 27. An important 


Fic. 28—-SPIRAL BEVEL GEAR 





GENERATOR—TURBINE GEARS 


being manufactured by Turbine Gears, Ltd., at 
Cheadle Heath Works. The Smith and Coventry type 
machine has the outstanding advantage that the tools 
are of simple shape and are inexpensive. The opera- 
tion of the machine, as most of our readers are aware, 
is such that during the cutting stroke the linear move- 
ment of the cutting toolg is geared definitely to the 
angular movement of the wheel blank. During the 
return stroke the blank remains stationary and the 
movements are connected so that the tools enter the 
blank again at a point two or more pitches from the 
previous point of entry. The machine is driven from 
@ constant-speed motor through a “V” belt to a 
three-speed gear-box. Other exhibits in this section 




















FIG. 29—SOAP PLODDER-—SIMON 


include examples of gears and gear units manufac- 
tured by Turbine Gears, Ltd. 


F. Gruman (B.8.T.), Lop. 


On the stand taken by F. Gilman (B.8.T.), Ltd., 
of Smethwick, there is to be seen a range of portable 
flexible drive machines. Working demonstrations 
are being given both of electrical and pneumatic 
scaling machines on boiler tube work. In all the 
firm’s direct drive flexible shaft machines, there is 
now incorporated a patented shockproof device 
arranged to prevent any possibility that the operator 
handling the tool may receive an electric shock. 
This matter is of considerable importance. In 
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boiler scaling work, for instance, the length of the 
flexible drive may be as much as 50ft., while the 
operator will be standing on a metal surface, which is 
quite likely to be wet. Under such conditions an 
electric shock may have serious consequences, and 
the knowledge that the tool he is handling gives him 
protection is comforting to the operator. The accom- 
panying drawing Fig. 30shows how the shockproof fitt- 
ings are arranged in thedrive. The coupling between'the 
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are also high-voltage liquid fuses and lightning 
arresters, a private automatic telephone exchange 
with loud-speaking telephone, tubular and other air 
heaters, electrical domestic apparatus, ironclad switch- 
gear measuring instruments, insulation material, 
&c. Perhaps the most interesting exhibit from the 
point of view of engineers is the supervisory control 
apparatus, with the aid of which the whole equip- 
ment of a number of sub-stations is controlled and 
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FIG. 30—-SHOCKPROOF FITT 


motor and the spindle is made by a leather insulating 
dise, as shown on the left of the drawing, while a 
bush insulates the cover of the flexible spindle from 
the motor. 

A new mechanical vibrator is exhibited by this 
firm. It is driven by a fractional horse-power motor, 
which can draw current from the ordinary lighting 
supply and is supplied with a length of flexible 
electric cable and a plug. From the electric motor the 
drive is taken through a length of light flexible 
shaft to a hand piece which transforms the rotary 
motion into a vibratory one. The machine is claimed 
to be shockproof and foolproof. It is suitable for 
general or local massage treatment of rheumatic and 
other complaints, and is intended for the use of 
hospitals, nursing homes, football clubs, gymnasiums, 
and the like. 


THe RENOLD AND COVENTRY CHALN CoMPANY, LD. 


The most important exhibit on the stand of the 
Renold and Coventry Chain Company, Ltd., of Dids- 
bury, Manchester, is a working model of a conveyor 
incorporating in its construction many of the company’s 
major products. It has been designed with the idea 
of showing these various products in actual operation, 
indicating the uses for which they may be employed. 
An electric motor is used to operate a Renold chain 
drive, enclosed in a standard chain case, which is of 
a type which is available from stock for loads from 
1 to 100 h.p. The shafts between the drive and the 
motor are coupled by means of a Renold-Hardy 
flexible coupling, the use of which obviates accurate 
shaft alignment and absorbs load impulses on loads 
up to 300 h.p. The power is next transmitted through 
a Renold speed transformer, which can be utilised 
either for increasing or decreasing speeds, to a larger 
chain drive which drives the conveyor. The shafts 
between the transformer and the large drive are 
coupled with a Renold chain coupling, available from 
stock for loads up to 600 h.p., and enclosed in a neat 
aluminium oil-retaining cover. The conveyor is 
controlled from one side by means of Renold push- 
pull remote control, operating a Renold chain clutch. 
There are also on this stand specimens of cycle and 
motor cycle chains, cycle parts, and other kinds 
of fittings. 


THe GENERAL ELEcTRIC COMPANY. 


The exhibits of the General Electric Company, of 
Magnet House, Kingsway, W.C.2, range from a 





FiG. 31—LIGHTNING ARRESTER—G.E.C. 


demonstration model of a complete supervisory 
control equipment, as applied to a water pumping 
station, to the latest overseas wireless sets and an 
attractive display of Osram architectural lamps, 
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supervised over two or four common pilot wires 
which also serve for telephone conversation. Owing 
to the small number of pilot wires and the use of 
automatic apparatus of a relatively inexpensive 
type, as employed in modern automatic telephony, 
the capital outlay is low. Besides lending itself to 
the control of electric sub-stations and generating 
stations, the system may be employed for indicating 
water levels, pressures, &c., and for the control of 
hydraulic valves, sluice gates, lighting and heating 
equipment, and many other types of apparatus. 
An application of supervisory control to industrial 
service is represented on the stand by a motor-driven 
pump arranged to fill either of two tanks. By 
turning a small key on the control panel at the main 
waterworks, the pump can be started and stopped 
and the position of the pump motor contactor is 
indicated. Two valves. can be opened and closed 





FIG. 32—AUTOMATIC TELEPHONE EXCHANGE-—G.E.C. 


and their positions are also indicated. Moreover, 
the water at a definite point, the water level in each 
tank, and the input current to the pump motor can 
be indicated, and a warning of excessive temperature 
of machine bearings can be given, whilst the two 
pilot wires also serve for telephone communication 
without interfering with the indicating and control 
apparatus. The hydraulic measuring equipment 
associated with the exhibit, consisted of a flow 
meter and level meter, loaned by George Kent, Ltd., 
Luton. 

The application of the system to heating is repre- 
sented by a hot-water equipment incorporating a 
150-kW electrode circulator, which can be switched 
on from the power station when the normal electrical 
load is low so as to improve the load factor. In 
addition to enabling the main contactor to be closed 
or opened and its position indicated, the system 
allows the boiler loading to be raised or lowered, 
and the load in ampéres, the temperature in the water- 
storage cylinder, and the kilowatt-hour input vo 
the boiler to be indicated. The electrode circulator 
is of the G.E.C. standard type, in which the load 
current is governed by the spacing between the fixed 
and moving electrodes immersed in the water. 

The G.E.C. lightning arrester, Fig. 31, consists 
of resistance blocks and spark gaps arranged alterna- 
tely in series. The blocks are composed of a ceramic 
material having a resistance which is a definite 
function of the applied voltage. Whilst at normal 


down, the resistance decreases, and a current flows 
through the resistance blocks to earth. The greater 
the excess voltage, the greater is the proportion of 
current passed by the arrester. If, for instance, the 
voltage is doubled, the current is increased about 
fifteen times, and surges are consequently quickly 
suppressed. Conversely, as the voltage falls, the 
resistance increases very rapidly, and finaliy, the 
spark gaps interrupt the current. The arresters 
are available in various sizes and for pressures up to 
33 kV. 

The latest G.E.C. private automatic telephone 
exchange is suitable for 15 to 400 lines, and is shown 
under working conditions with various types of 
instruments and services connected to the exchange. 
The exchange (shown in Fig. 32) has been designed 
to give an efficient means of rapid communication 





FiG. 33—LOUDSPEAKING MASTER STATION-—G.E.C. 


in works, offices, and institutions, &c. The most 
recent form of telephone instrument is the G.E.C. 
‘‘ Loudspeaking Master Station,” shown in Fig. 33. 
It allows telephone conversation to be carried out 
without holding a receiver, the voice being picked 
up by a super-sensitive microphone and reproduced 
by a moving coil loudspeaker incorporated in the 
instrument. The “master station” (Fig. 33) 
allows departments connected to the automatic 
exchange to be called merely by pressing a button, 
and this facility is given without the use of a multiple 
cable. The instrument is also designed to enable the 
user to get through to a line already engaged, and 
to locate any person in any part of the building in a 
few seconds. A “ conference ” key and other special 
features are included. The automatic exchange can 
also serve as a fire alarm. By dialling the “fire ” 
number, bells, buzzers, or hooters, are sounded, 
and an indicator shows the position from which the 
call originated. 

Space will not allow us to describe other G.E.C. 

















FiG. 34—ILLUMINATION METER—G.E.C. 


exhibits, but it may be mentioned that among the 
measuring instruments is an illumination meter 
(Fig. 34) calibrated in foot-candles. 


Tae HaRLAND ENGINEERING Company, LTD. 


Examples of an entirely new design of E.H.T. 
metal-clad switchgear known as the H.I.-VE (hori- 
zontal isolation vertical examination) type are shown 
by the Harland Engineering Company, Ltd., of 
B.E.P. Works, Alloa, Scotland. Simplicity, accessi- 
bility, and compact construction are the main claims 
made for the gear, which is covered by patents. As 
the width of a complete unit—Fig. 35—is exactly 
the same as that of the circuit breaker tank, the 
space occupied by the gear is reduced without 
decreasing the usual electrical clearances. The 
stationary part merely contains the bus-bars, which 
are embedded in compound, the trifurcating box and 
the plug receptacles, provided with automatic safety 
shutters. The remainder of the gear is accommodated 





voltage the arrester is practically an insulator, 





which are freely used for decorating the stand. There 





at a predetermined higher voltage the gaps break 





within the draw-out portion and can therefore be 
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completely isolated. Current and potential trans- | stroke petrol engine. The barrel of emulsion is 
formers are contained within the centre chamber of | loaded on an inclined plane made of steel section, as 


the draw-out portion, the heavy base of which 
forms the oil cireuit breaker top plate. The hinged 
cover plate of the unit accommodates the whole of the 
tripping mechanism and the majority of the oil | 
circuit breaker link mechanism, in addition to the | 
auxiliary switches, mechanical and electrical indi- | 


is the frame of the whole machine, It is pulled up 
by a hand winch hauling on two wire ropes, 
which pass round the barrel. This arrangement. is 
perfectly steady in operation and provides a simple 
means of handling barrels. When in position the 
barrel rests on rollers enabling it to be rotated to 


cating devices, interlocks, secondary contacts, and | bring the bung hole to the bottom. In this is screwed 
ail mternal wiring. Hence the control and operating |a special feed pipe which discharges into a trough. 
system is centralised and is claimed to be more acces- | When the trough level rises it cuts off the air supply 
sible than that of any other type of switchgear. |to the barrel, thus stopping the discharge. Auto- 
Access to the parts is obtained by raising the hinged | matic feed from the barrel is thus assured in the 
cover plate at the rear, when the current and potential | simplest possible way. The pump is of the geared 
transformers and all the main internal connections | type fitted with a spring-loaded by-pass valve dis- 
contained in the oil-filled centre chamber can readily 
be inspected. 

Development work carried out by the Harland 
Engineering Company has resulted in the production 
of accurate and reliable current transformers which 
can be accommodated in the ceil circuit breaker | 
terminal bushings, thus reducing the dimensions of 
the unit and providing complete interchangeability, 
and the eurrent transformers can be connected to the 
incoming side or the bus-bar side according to the 
type of feeder. Six transformers can be accommo- 
dated within the oil circuit breaker and three within 
the centre chamber of the draw-out portion. The 
construction also minimises the number of connections 

















FIG. 36—PORTABLE EMULSION SPRAYER—COHEN 


charging back to the inlet trough when the sprayer 
| valves are closed. A suction filter and adequate pro- 
| vision for washing-through are provided to overcome 
the dirt problem. 


Coventry Macuine Too. Works, Lp. 


Forging machines of several kinds are exhibited by 
| the Coventry Machine Tool Works, Ltd., of Coventry, 
and we have chosen for illustration in Fig. 37 a fin. 
|cold heading machine with double stroke and open 
dies. This type of machine is used for the cold head- 
ing of bolts, rivets, and similar articles, and is made 
| in sizes suitable for stock from }in. to jin. diameter. 
| The firm states that the length of material that can 
| be handled by a single-stroke machine should not 


The gripping dies are made of suitable hardened 
and ground steel, and operate in a die box seating, 
which is lined with hardened steel plates. A hinged 
die cap is used to facilitate the changing of the dies, 
and is securely clamped into position when the 
machine is in operation. The dies are closed by a 
cam-controlled lever coupled to a double toggle 
system, which actuates the thrust rods and thrust 
plates. The return of the thrust rods and plate to 
the open position is positively operated by means of 
a return cam, but the opening of the dies to the 
feeding line is spring-controlled. During the return 
of the dies a spreading arrangement forces them 
slightly apart, so that when they have-reached the 
feeding line there is sufficient clearance to permit the 
stock to be fed easily into position. The feed is 
obtained from a cam box through an adjustable 
connecting-rod to an oscillating plate connected to a 
feed drum and rolls. Provision is made to prevent 
any back lash after the stock has been fed to the 
work stop, thus preventing any variation in the Jength 
of blank. A hand clutch is used to put the feed rolls 
into engagement. 

The stock is fed from a roll, mounted on a revoly 
ing stand, through the straightening and feed rolls 
to the work stop. The blank is then shorn off to 
length and transferred to the heading position ready 
for the heading operation. The preliminary head or 
bunt is then formed, and during the withdrawal of 
the heading slide the vertical movement of the tool 
slide brings the second tool into the position originally 
occupied by the first. The head is then finished to 
size and the blank ejected during the second with- 
drawal of the heading slide. The stock is then again 
fed forward and the process repeated, a complete 
blank being finished for every two revolutions of the 
crank shaft. 


THe Enouisu ELectrRic Company, Lrp. 


The exhibits of the English Electric Company, Ltd., 
of Stafford, consist of domestic and heating appliances, 
industrial fuse gear, house service meters, neon sign 
transformers, and transformers for low-voltage 
lighting. Medium-voltage cartridge fuses up to 
800 ampéres capacity and having a rupturing capacity 
of 25,000 kVA are shown. Higher rupturing capacity 
fuses are available in sizes up to 600 ampéres. High- 
tension fuses exhibited are suitable for pressures up 
to 11 kV. There is a comprehensive exhibit consisting 
of medium-voltage apparatus incorporating the 





firm's cartridge fuse suitable for use on distribution 














FIG. 35—METAL -"CLAD SWITCH UNIT—HARLAND 


and joints, thus relieving the unit of high electro- 
magnetic stresses produced on conductor loops. For 
this new switchgear the following main claims are 
made :—({1) It gives the accessibility as a truck | 
cubicle and offers the advantages of a metal-clad 
compound unit, whilst the compactness is beyond 
comparison ; (2) it is the only unit in which the 
accommodation of @ maximum amount of gear is | 
contained in a minimum amount of space; (3) the | 
short circuit capacity throughout the unit is in excess | 


of that of the rated value of the incorporated circuit ; a Suieeiee — he. 5 
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breaker ; (4) original and simple provisions are made for | 
oil circuit breaker inspection and tank removal; (5) and 
for the complete isolation of oil circuit breaker and cur- 


rent and potential transformers; (6) owing tothe heavy | 
fabricated boiler plate construction the unit has a | exceed 24 diameters, and by a double-stroke machine 


high factor of safety even under short-circuit con-| 4} diameters. The machines work automatically, 
ditions ; (7) electrical clearances in excess of those | those of the single-stroke type producing one article 
specified by the British Standards Institution have | for every revolution of the crank shaft, while the 
been obtained without shrouding live metal ; (8) all | double-stroke machines produce one article for every 
live metal is embedded in compound or is immersed in | two revolutions. The machine illustrated is driven 
oil; (9) easy access may be gained to current and | by belt through either of the two heavy fly-wheels, 
potential transformers and all internal connections ; | which are coupled to the shaft through friction discs 
(10) and to the whole of the circuit breaker link | in case of overload or stalling. The heading slide is 
and tripping mechanism; and (11) greatly reduced | coupled to the crank shaft by a steel pitman, the 
dimensions without sacrifice of dielectric and mechan- | thrust being taken on a phosphor bronze liner fitted 
ical strength are obtained. Other exhibits consist of | to the solid material, thus relieving the connecting 
the firm’s D.W. type metal-clad switchgear, a specimen | pin from all heading strains and using it only for 
of the ‘* Monoglide” axial entry centrifugal pump, | withdrawal purposes. 

and a one-eighth scale model of the Harland bore-hole| The heading tools are held in a block fixed to a 
pump. | vertical slide, which is mounted on the front of the 


J : . ; heading slide and cam operated through levers to bring 
GEORGE COHEN, SONS AND Co., Lrp. | the tools central with the die. After the first heading 

With reference to the description published in our | operation is completed, the tool slide rises until the 
issue of May 24th, 1935, page 544, under the heading | second punch is in line with the die and ready for 
Warsop Petrol Drills and Tools, Ltd., we stated that. | the final heading. Both horizontal and vertical adjust- 
the machines were exhibited on thestand ofthe makers. | ments are provided, and provision is also made to 
We are asked to say that the stand is that of George | lock each tool in its working position during the 
Cohen, Sons and Co., Ltd., of 600, Commercial-road, heading operation. The cut-off is done by the 
London, E.14, distributors of these machines. This | gripping dies. After the stock has been fed against 
firm is also demonstrating the Premier portable| the work stop, the dies close on it by means 
emulsion sprayer (Fig. 36). This machine combines an | of a toggle arrangement, and a further movement 
ingenious device for the handling of barrels with a | of the toggles shears off the blank and carries 
pump and spray gear operated by a 2 h.p. Lister four- | it to the heading line. 


FIG. 37—QUARTER INCH COLD 


HEADING MACHINE—COVENTRY 


networks and industrial systems and embracing 
‘* Skeltag ’’ universal and compound filled units for 
sub-stations, kiosks, and feeder pillars; ‘‘ combina- 
tion” fuse switeéhes and metal-clad distribution 
boards. The ‘“ Skeltag ” unit is the company’s latest 
development of its skeleton fuse gear. It is arranged 
to accommodate the tag type cartridge fuse and may 
be erected against the in a similar way to the 
skeleton gear. The “ Skeltag” gear shown has an 
800-ampére three-phase incoming way with metering 
equipment and 800-ampére and 600-ampére three- 
phase outgoing ways with single and double isolation 
for the fuse, one of the ways fitted with a 
45 deg. cable box. Compared with the straight- 
through type of gear, the new equipment is said to 
save nearly 18in. in the height required from the 
bottom of the cable trend to the top of the bushes. 
The ‘‘ Universal ” unit has been re-designed and 
the example exhibited has simplified cabling arrange- 
ments, which are claimed to eliminate all phasing-out 
difficulties. It may be mounted directly on the wall 
and any unit can be erected or removed from the 
front of the board without breaking the continuity of 
the bus-bars. A “Combination” fuse board for 
floor mounting and with a bus-bar assembly is shown, 
the high rupturing capacity fuse being incorporated 
in the insulated switch blade. Four sizes of fuse 
switches are mounted on a steel bus-bar chamber. 





Measurement of the incoming supply is made on a 
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kilowatt-hour meter operated by a current trans- 
former, and in addition to this meter there is a bus-bar 
voltmeter and ammeters on the two outgoing circuits. 
The cable boxes include two with reverse cable entries. 

The high-tension fuses shown include internal 
resistance potential fuses for use without a current 
limiter, an 180 ampére, 3300 volt fuse with a rupturing 
capacity of 150,000 kVA, a 400-ampére, 3000-volt 


4895-5444 in the smaller units. We propose to deal 
more completely with this station in an early issue. 


main pumping station at the Strand, Gi For 


some years the question of improved facilities for the 
disposal of sewage at Gillingham has been under con- 
sideration. Apart from the fact that the old works had 
become obsolete, the provision of a bathing pool, beach, 
and promenade near the works made it necessary either to 











Another recent electric sewage installation is in the- 


necessary clamping pressure. Each of the three surfaces 
has a portion bent outwards horizontally to carry the 
moving contact pivot bearing, and each switch pole has a 
fixed and moving insulator as shown. A coupling with 
swinging links transmits the operating force from the 
operating rod equally to each moving insulator with its 
knife blade and arcing horn, and ensures that each pole 
is broken simultaneously, double arcing horns being used 





throughout. A short, flexible tail connects the fuses in the 

















INTERIOR 


D.C. locomotive fuse, and 6600 and 11,000-volt 
power fuses. 
CHESTERFIELD TuBE Company, Lip. 

One of the few illuminated signs in the Fair which 
does not flash, but which instead glows and then dies 
away, has a special interest to engineers. It is to be 
found on the stand of the Chesterfield Tube Company, 
Ltd., of Chesterfield, Derbyshire, and its interest is 
not merely that the illuminant is town gas, but that 
it is “‘ bottled’ gas. The sign draws its gas supply 
from one of the firm’s containers, which stores 
ordinary town gas at 1800 Ib. per square inch, feeding 
it vid a reducing valve to the sign at normal pressure 
for lighting. In addition to the sign, several different 
types of street lamp posts are exhibited, operated from 
another cylinder. The usefulness of a portable gas 
supply will be realised by many, and this method of 
storing gas at high pressure is of interest to them. A 
variety of sizes and pressures is included in the 
range of the reservoirs shown, and these form an 
exhibit in themselves. The smallest container on the 
stand is for carrying a supply of oxygen in aeroplanes. 
It consists of a circular steel bottle weighing 17 |b. 
and holding 10 cubic feet of oxygen at 1800 lb. 
pressure. The steel from which the bottle is.made is 
a special alloy, and it has been built to comply with 
the latest Air Ministry regulations for aeroplanes flying 
at high altitudes. The largest container is a weldless 
alloy steel bottle, the ultimate tensile strength of 
which is 55 tons per square inch. It will store gas at 
3000 Ib. per square inch. Also of interest are a set 
of stainless nickel-chrome-molybdenum steel boiler 
tubes forming a rectangular section of a boiler. The 
Chesterfield Tube Company recently brought out an 
apparatus enabling cars or lorries to run on town gas, 
and several versions of this storage plant are shown. 
The company is, we understand, in treaty with various 
rural district gas supply companies to supply storage 
cylinders to cottages, the replenishing to take place 
at the gasworks, and in this way to save the cost of 
long mains where the consumption does not justify 
laying them. 

(To be continued.) 








New Electrical Equipment at 
Sewage Works. 


ImporTANT additions have recently been made to the 
sewage works of the Manchester Rivers Department, and 
extensions at Davyhulme were officially put into service 
during the last few weeks. The works deal with the whole 
of the Manchester sewage, and that of a number of sur- 
rounding districts, and in March of last year covered a 
population of 793,000. The latest extensions to the works 
include additional tanks and screens, activated sludge 
units to deal with a minimum of half the dry-weather flow 
of sewage, and a proportion of storm water, and a sludge 
main from the works to land owned by the Corporation at 
Flixton and Carrington. Electric power has been used 
throughout the. Davyhulme works since 1924, when the 
steam plant was displaced. Current is supplied by the 
Manchester Corporation Electricity Department and a con- 
siderable amount of additional electrical equipment has 
been installed in connection with the new extensions. The 
air-compressing machinery for the new air diffusion plant 
of the activated sludge units is driven by motors with a 
total output of 1890 h.p., the plant consisting of three 
Reavell turbo-blower units, one of which serves as a 
standby. The largest unit has a capacity of 15,000 cubic 
feet of air per minute, and each of the smaller units 
10,000 cubic feet. All three units are driven by Crompton 
auto-synchronous motors, one of 810 b.h.p. and two of 
540 b.h.p., the speed being 1000 r.p.m. in each case. Each 
turbo-blower is directly coupled to a four-speed gear, which 
is connected in turn to the motor and gives blower speeds 


OF STRAND PUMPING STATION, GILLINGHAM 





of 4182-4650 r.p.m. in the case of the large unit and 





take the sewage to a distant site or undertake purification 
on the existing site. After careful consideration the second 
course was adopted. It was decided that the Rochester 
and Chatham Joint Board’s sewage works should be ex- 
tended to enable Gillingham’s sewage to be treated there 
and Gillingham became a constituent member of the 
enlarged Joint Board. This step and other extensions 
undertaken involved the construction of a number of 
stations, including a new pumping station at the Strand, 
Gillingham, and four smaller stations at the Dockyard, 
Hempstead, East Rainham, and Lower Rainham. In all 
these stations the pumps are electrically driven by 
Crompton Parkinson motors with a total output of about 
750 h.p., of which 558 h.p. are in the Strand station. Of the 
seven motors in this station, the four larger machines, each 
of over 100 h.p., are Crompton auto-synchronous motors, 
which serve for correcting the power factor in addition to 
driving the pumps. Two of these motors drive a reciprocat- 
ing pump, whilst the remaining motors, which are vertical 
spindle machines, drive centrifugal pumps. Apart from 
two 60 h.p. auto-synchronous motors in the Dockyard 
station, all the motors in the smaller stations are standard 
induction machines. The pumping machinery was 
supplied by Worthington Simpson, Ltd., whilst in addi- 
tion to the motors and main switchboard, the contract 
department of Crompton Parkinson, Ltd., was responsible 
for Eghting and power installations. The two stations 
are illustrated above. 








Overhead Line E.H.T. Switchgear. 


Is co-operation with the firm Transmission Line 
Specialists, the Better Lines Company, of Mill Oak, 
Tamworth, Stafis., has produced a simple type of E.H.T. 
air break switch which can be rapidly fixed to any pole 

















TRIPLE POLE SWITCH CLAMPED TO POLE 


without drilling or slotting. It is claimed to be particu- 
larly useful when a tapping has to be taken off an existing 
line, as the switch can be clamped in ition and the 
operating gear fitted while the line is alive, leaving only 
three short leads to be connected when the lines have been 
made dead. As the first illustration shows, the operating rod 
lies against the pole and does not hinder the operation of 
fixing a transformer beneath the switch. Fuses can be 
fitted, if required. The switch base consists of a bent steel 
plate presenting a flat surface for each of the three phases, 
and the surfaces embrace a little over half the pole circum- 
ference. It is clamped at the top and bottom by a heavy 








DAVYHULME SEWAGE PUMPING STATION 


circuit when they are provided, or direct to the trans- 
former terminals in their absence. 

The operating mechanism has an 180 deg. throw and 
as the switch cannot be slammed in at the end of its travel 
insulator breakages are avoided. After fabrication all the 
ironwork is galvanised, while current-carrying parts are 
plated. The standard mechanism can be adapted to almost 
any diameter or shape of pole and two screws serve for 
fixing it. When fuses are employed each consists of a thin 
Bakelite tube with brass end blocks with a silver fuse 
wire threaded through the centre. When a fuse blows the 
tube is shattered and the patrol engineer can therefore see 

















TANDEM COUPLED SWITCH 


at a glance which fuse has operated, the cost of replacing 
the tubes being very low. Any standard type of fuse can 
be fitted by arrangement. 

Another useful switch is the 11-kV_ vertical tandem 
coupled trip unit, illustrated, which has been designed for use 
oncertain structures which present difficulties. It is possible 
to mount four of these switches on a single pole to control 
each of two ring main feeders and two tappings, with 
considerable saving as compared with the cost of the usual 
four-member structures. 








CONSIDERABLE prominence has recently been given in 
the daily Press to the opening on May 22nd of a “ fully 
equipped” post-office at Paddington Station. That, 
however, is not the new departure that it is claimed to be 
as, for thirty years,there have been similar facilities 
at the “ Brighton ”’ station at Victoria and for over twenty 
years at Waterloo. But it may be that the latter post- 
offices are staffed by the railway company in contrast to 





rectangular linked chain with means for producing the 





that at Paddington, which is a Crown office. 
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South Essex Water Supply. 





Ln order to supplement its existing services, especially 
those to the Romford, Southend, and Outer London 
areas, the South Essex Waterworks Company is seeking, 
in the present Session of Parliament, powers to carry out 
extensive works. Amongst existing provisions are the 
large reservoirs and pumping station at Langham, and 
a pipe line thence to the main pumping station at Tiptree 
and continuing to the south of the county. 

Providing for a large flow, 35 million gallons per day, 
being diverted from the river Stour, most of it to the 
present system at Tiptree, and for large scale storage and 
filtration on the route, the scheme now projected includes 
the following works. 


Tue Principat Works. 


A new aqueduct (No. 1) from an intake on the river 


Stour, in the parish of Stratford St. Mary, to a pumpi 

station (No. 1) nearby; a weir (No. 1) in the base ys 
Langham; an aqueduct (No. 2) connecting aqueduct 
No. 3 at pumping station No. 1 with the delivery pipes 
at the existing low-lift pumping station at Langham ; 
an aqueduct (No. 3) from pumping station No. 1, to the 
proposed Abberton reservoir; an aqueduct (No. 4) 
in the parish of Ardleigh, connecting aqueduct No. 3 
with the reservoir or reservoirs (No. 1) to be constructed 
in that parish ; a reservoir (No. 2) to be called the Abber- 
ton reservoir in the ishes of Layer Marney, Layer 
Breton, Layer-de-la-Haye, Great Wigborough, Little 
Wigborough, Peldon, and Abberton, to be formed by 
an embankment or dam across Layer Brook ; an aqueduct 
(No. 5) from the reservoir to a pumping station (No. 2) ; 
an aqueduct (No. 6) from pumping station No. 2 to a 
filtration works and pumping station (No. 3) in the parish 


Stour. In respect of bore-holes, subsequently sunk in 
the parishes of Langham and Boxted, and yielding, it 
is understood, about 5,000,000 gallons per day, con- 
firmation, or retrospective sanction, is sought in the Bill. 

The company seeks powers to take a maximum quantity 
of 35 million gallons per day, averaged over any fortnight, 
from the river Stour, subject to the flow in the river 
being such as will maintain the water levels required for 
navigation, as imposed by Acts of Parliament; nor, 
except with the consent of the Minister of Health, may 
the river flow be reduced below 3 million gallons in any 
day of twenty-four hours. 

The company seeks powers to appropriate the whole 
run-off from the Layer Brook catchment above the dam, 
including such other springs and waters as will or can be 
intercepted by the Abberton reservoir. 


OBLIGATION To SupPLY WATER IN BULK. 


The corporation of every borough and the council 
of every urban or rural district in the administrative 
county of Essex who are authorised to supply water will 
be entitled to require the company to supply them in 
bulk, the aggregate daily quantity which the company 
shall be obliged so to supply to be limited to 1 mullion 
gallons after the bringing into use of the first instalment 
works (all the principal works), and to 1,600,000 gallons 
after the bringing into use of the second instalment 
works. Including the water which the company may 
be required to supply to such authorities under their 
1928 Act, the respective daily quantities are 22 million 
and 28 million gallons. 

If, at some future time, a supply from this source 
should be required for Colchester, it would be obtained, 


“ Noise.” * 
(Concluded from page 550.) 
RESEARCH APPARATUS. 


Iy this section the four classes of noise research 
apparatus are considered. 
o kinds of stethoscope are available, the “ listening 
stick’? and the ordinary medical instrument. The 
listening stick can only be used for heavy, rigid surfaces, 
such, however, as most machine parts. The normal type, 
which must be fitted with a rubber facing, is required 
for light or soft surfaces. Stethoscopes are very con- 
venient for locating the sources of noise and for isolating one 
pertains region, even from a much higher general sound 
evel. However, in i uantitative comparisons, 
they must be used with discretion, because of their very 
marked tendency to discriminate unfairly between 
different frequencies. This defect may be eliminated 
and further information obtained by the use of an 
‘electrical stethoscope,” such as is employed by the 
Western Electric Company, Ltd., in conjunction with a 
frequency analyser, by which sound-producing vibrations 
may be analysed and measured at their very sources. An 
instrument of this type designed by the author comprises 
a piezo-electric gramophone ‘ pick-up,’’ with which the 
response is substantially proportional to the amplitude 
of a vibration. A normal velocity-responsive pick-up 
would give readings more directly convertible into noise 
values, but amplitude response has advantages for some 
engineering purposes. — 

Oscillo; in spite of the attractiveness of the 





it is understood, from Langham or from Tiptree. 


LANDS TO BE ACQUIRED. 





The lands which the company seeks powers to acquire 





i y j P 









Cs 
yy 


Rowhedge SS 


- 
WIVENHOE 



















‘aq D> | 
2 \ Langenhoe ‘ \ ‘ 
sf : elses ‘ 
} a S 






S\. 





— 


; Yy ) Pyefleet 


Channel 





MERSEY ISLAND 











Pea = 


Seale 





Miles 


ie 





“Tre Encveen 


SouTH ESSEX WATER SUPPLY SCHEME 


of Layer-de-la-Haye ; an aqueduct (No. 7) thence to a 
junction with the existing aqueduct (No. 4, Act of 1928) 
in the parish of Tiptree ; an aqueduct (No. 8) from pump- 
ing station No. 2 connecting aqueduct No. 6 with aqueduct 
No. 3; a weir (of “leap” description) across Layer 
Brook; an aqueduct from this weir to the watercourse 
flowing into Salcott Creek (presumably the ‘‘ Thorn 
Fleet’ branch). The word “aqueduct” is followed 
by “‘ (consisting of a line or lines of pipes) ”’ in the cases 
of aqueducts Nos. 1, 4 5, 6, 7, 8, and 9. Two road diversion 
works are referred to in another paragraph. 

The proposed alignment of the pipe line, aqueduct No. 3, 
would entail crossing the river Colne and passing under 
the railway at Hythe (Colchester) and, beyond Rowhedge, 
along the north bank of the Roman River to the storage 
reservoir in the valley of Layer Brook, which would sub- 
merge portions of the parishes of Layer-de-la-Haye, 
Great and Little Wigborough, Peldon, and Abberton. 

The reservoir would be formed by building, near 
Badcock’s Farm and beside the Abberton-Layer road, a 
dam 51ft. high across Layer Brook, a tributary of Roman 
River. The reservoir would be about 34 miles long, 
extending to just beyond the road from Layer Breton 
to Salcot, with a waterspread of nearly 2 square miles 
and a maximum depth of 47ft. 

DIVERSION oF HicgHWays. 

Three highways would be affected. A stretch of the 
main road from Colchester to Tolleshunt D’Arcy would 
be submerged and a deviation of 1716ft., including a 
viaduct of some seventeen arches, constructed at about 
60ft. to the west of the existing road. For another 
diversion, near Brook Farm, on the road from Layer 
Breton to Salcot, a viaduct of six arches would be provided, 
the length of the deviation being 1716ft. in this case also. 
It is proposed to abandon a portion, about 1} miles, or 
more, in length, to be submerged, of the road from Maypole 
Farm over Bounstead Bridge to Peldon. Butler’s, Par- 
sonage, and Billett’s Barn farms and a part of Aldenham 
Oak farm would be submerged, also Layer House and a 
number of cottages. 

Diversion of the transmission line of the Central Elec- 
tricity Board would be necessary, where it passes across 
the bed of the proposed reservoir. 


WATERS TO BE TAKEN AND APPROPRIATED. 


Under powers conferred by their Act of 1928, the 


include, with the river and its banks, a strip on the north 
bank in the parishes of Stoke-by-Nayland, Suffolk, and 
Higham St. Mary and Stratford St. Mary, Essex; on 
the south bank in the parish of Langham, Essex; also 
a strip about 40 yards wide, including Layer Brook 
from its junction with Roman River to the Abberton dam. 

As regards Layer Breton Heath, an easement, covering 
requirements in respect of the laying, maintaining, and 
enlarging or renewing of the aqueduct, is all that the 
company seeks, and the area is only 2 ac. 1 rood. 

The character of the villages through which—as well 
as through fields, the margins of streams and along field 
paths and occupation roads—the aqueduct will be taken 
is indicated by entries in the schedule of ‘* Properties 
whereof Parts only may be taken compulsorily.” Orchards 
are mentioned five times, gardens ten times, chicken 
runs or chicken (fowl) houses in seven cases, five of which 
are in East Donyland, while in Tiptree three small holdings 
are listed, also allotments. 








OBITUARY. 
EDWIN LA TOUCHE BECK. 


WE regret to have to record the death of Mr. E. L. | 


Beck at his home, Corbridge-on-Tyne, on May 2Ist, at | 
the age of fifty-eight years. Mr. Beck was a well-known | 
figure in engineering cireles in the North of England, | 
where he had been associated with the British Thomson- | 
Houston Company since 1900. As a young man he was | 
engaged by that company as a member of the construction | 
staff on the electrification of the North-Eastern Railway, | 
and on the electrification of textile mills in Scotland, | 
Lancashire, and Yorkshire. After about seven years of 
construction work, he joined the staff of the B.T.H. 
Manchester office as a commercial engineer on textile 
work. At the end of the war he was appointed manager 
of the B.T.H. Newcastle office, and retained that position 
until his retirement in December, 1932. His charming 
personality made him very well liked and respected by 
his friends in the North, as well as amongst his B.T.H. | 
colleagues in various parts of the country. 








We are informed by the Institution of Structural Engi- 
neers that Dr. Oscar Faber has been elected President for 





company may take 3,000,000 gallons daily from the river 


the 1935-36 session. 


complete information which they can furnish, are, rela- 
| tively, of little practical use on account (a) of the difficulty 
|of analysing an oscillogram, and (b) of the enormous 
| range of amplitudes which it has to represent. However, 
| they provide the only general physical method of measur- 
| ing noise, when unpitched sounds, such as street or work- 
| shop noises, are included. 

For machine noise, the most important physical measur- 
|ing instrument is the frequency analyser, in which all 
| the many components of a machine noise or vibration 
| can be isolated and their separate frequencies and ampli- 
| tudes measured. Some not inconsiderable frequency 
| analysis can be carried out by a musically gifted person 
| assisted by tuning forks or organ pipes (14), while various 
| forms of analysers of limi range, employing resonant 
| pipes or wires, are described in text-books on the subject. 

However, a complete analysis can only be obtained 
| electrically, and, to the author’s knowledge, only two 
| fully evolved instruments of this type are available to 
| the public of this country. 
| Fig. 4 shows a frequency analyser designed and made 
| by the Metropolitan-Vickers Electrical Company com- 
| prising a condenser microphone and three portable cases, 
| connected by lengths of screened cable. The first case, 
| placed near the microphone, contains a preliminary 
| amplifier, which raises the microphone output to a level 
|at which it can be transmitted through a considerable 
distance to the final amplifier and analyser, which latter 
| may be placed in any convenient situation. The analysis 
|is made by slowly varying the natural frequency of a 
| resonant circuit and noting the frequencies at which an 
|output- meter, reading directly in “decibels above 
| threshold,” rises sharply. The instrument covers a range 
| of 25 to 12,000 cycles per second, and a maximum power 
| amplification of 40 million is provided. 
| Fig. 5 shows a frequency analyser designed and used 
| by Western Electric, Ltd. This employs a different prin- 
| ciple for analysing the amplified microphone output. An 
| auxiliary oscillator circuit providing a variable frequency 
| ‘‘ exploring tone ” is matched against the amplified input 
| from the microphone. Whenever this exploring tone has 
|a@ frequency approximating to that of one component 
of the sound being analysed, slow “ beats ” are produced 
between the two, causing an indication on a meter which 
is arranged to be responsive only to very slow oscillations. 
The instrument covers a frequency range of 50 to 8000 
cycles per second, and a power intensity range of 40 to 
150 decibrigs more than 1 watt per square megametre. 

By means of a ey, analyser, all the pitched 
components of a sound can be located and accurately 
measured, but the satisfactory t of unpitched 
components is a much more difficult problem. The 
Western Electric analyser can be adjusted to indicate 
@ mean power intensity of the sound impulses which 
occur within frequency bands of certain definite widths, 
as can also an instrument designed by Dr. A. H. Davis, 
of the National Physical Laboratory, and _ referred 
to again below. A still rougher, but nevertheless very 
useful method of assigning a mean physical size to a 
noise, is to use a so-called “ objective’ sound meter 
or audiometer, in which the total amplified output of a 











| important. 


| microphone is indicated by a suitable electrical meter. 
| Instruments of this type have been designed by the 
| Western Electric Company, Ltd., and 

| Davis respectively, the latter (8) being that 


by Dr. A. H. 
abate alluded 
The type of Hd indicating meter employed is 

This, if of the rectifier type, gives readings 
proportional to the arithmetical mean pressure of a com- 
plex wave, and to the root mean square value if of the 
hot wire type. It seems probable, however, that a meter 
measuring only peak values would give the most signi- 


to. 


| ficant 


With a view to making their readings more directly 
useful, some sound meters of this type include so-called 
“ weighted circuits,” to simulate the action of the ear. 
As the action of the ear is not yet known, such claims 
should be regarded with suspicion. The meter may well 
be arranged to respond correctly to single tones, at any 
rate, at one power intensity level, but, as is clear from the 
section dealing with the human hearing system, it must 
inevitably be caught napping by noises such as those of 
transformers which contain an onic series. 

As in the measurement of the physical dimensions of a 
noise with the instruments described above, there is only 


* Abstract of a paper read on October 22nd, 1934, before the 
Graduates’ Section of the Institution of Mechanical Engineers 
by A. C. Hutchinson, B.Sc. Hons. (Lond.). 

The full text comprises a bibliography, prepared by Mr. H. 
Davies, M.Eng., in place of which the most important references 
are here given as notes to the text. 
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one absolute method of measuring the loudness or sub- 
jective magnitude of the noise, that being the so-called 
‘** aural-balance ”’ 
section ‘‘ Loudness.’ 


The power intensity of a given 


reference tone, found by this method to sound as loud as || 


the noise under investigation, can then be related, by 
means of Fig..3, to power intensities at other frequencies 
or to loudnesses on the Churcher, King, and Davies scale. 
Fig. 6 shows the use of an aural-balance loudness meter 
or ‘‘ subjective audiometer,”’ designed and constructed by 
the Metropolitan-Vickers Electrical Company, Ltd. It 
consists of a valve oscillator generating a pure tone of 
80 cycles per second in a telephone receiver, the power 
intensity of the tone being directly adjustable to any value 
between zero and 106 decibrigs more than 1-108 watt 
per square megametre by means of two calibrated attenua- 
tors, coarse and fine... One ear receives the reference 
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tone from the telephone receiver, the other listens to the 
noise being measured, the ears being preferably inter- 
changed after each observation. Investigations upon the 
aural-balance technique, and an account of the elegant 
design and calibration of this instrument, are given in the 
paper by Churcher, King, and Davies, which has been 
already referred to (2). The equating of a high, singing 
note to sounds as diverse as the roar of a fan or the con- 
fusion of a workshop is less difficult than might be expected, 
but! it undoubtedly requires some care. Results can 
ordinarily be secured correctly to within from 0-5 to 
3 decibrigs in power‘intensity, according to the nature and 
level of the noise, though, in the absence of a skilled 
observer, an average from the readings of several different 
observers should be obtained. 

The same technique may also be applied with simpler 
apparatus. Dr. A. H. Davis has perfected a method of 
sound measurement based on no more than a tuning fork. 
This, when struck in an approximately standard manner, 
is placed close to the ear and compared, as its own noise 
decays, with the noise under investigation (8). The time 
at which the two noises sound equal is then noted, and 
converted from the fork’s calibration into appropriate 
unity. The defects of this method would appear to be its 
inapplicability to loud noises and the greater skill required 
to apply it, the latter being a factor in all aural balance 
measurements. 

For rough-and-ready comparative measurements, the 
author has used a “standard noise,” actually a small 
motor horn controlled by a rheostat, the distances from a 
given listening point being noted at which the loudness of 
this horn sounded equal to that of the noise being investi- 

ated. 

» Subjective measurements are, however, necessarily 
more difficult to make and to confirm than are the readings 
of an objective meter. They may be simplified, at the 
cost of losing absolute significance, by replacing the aural- 
balance technique by the “‘ masking *’ technique, in which 
the reference tone telephone, instead of fitting closely to 
the ear, is spaced away therefrom by a definite distance, 
so that one ear hears both reference tone and noise simul- 
taneously. An instrument designed: particularly for the 
maski technique, but also adaptable to aural-balance, 
is made by Standard Telephones and Cables, Ltd. (10). 
It is obvious from the account already given of the 
variability in the relative masking powers of tones, that 
a single reference frequency would be unsuitable. The 
instrument accordingly provides a complex reference 
tone, produced from a motor-driven commutator and 
arranged to contain substantially equal proportions of all 
the important odd harmonics of a 50-cycle note. By thus 
covering most of the “audible spectrum,” a sort of 
‘essence of machine noise’’ has been provided, which 
should avoid the anomalies resulting from a pure reference 
tone. 

With regard to all these subjective measurements, it 
must be emphasised that, provided they be properly 
carried out, they are not appreciably affected by quite 
considerable variations in the hearing powers of different 
observers (2). 

The last item of research equipment, the sound-proof 
silent room, is not of such direct engineering importance 
as the others, but it is desirable for the investigation of 
quiet machinery, such as small electric motors, and essen- 
tial for any fundamental investigations. A silent room 
designed and erected by the Metropolitan-Vickers Elec- 
trical Company, Ltd., is provided with 9in. brick walls, 
themselves completely separated by a 2in. air gap from the 
9in. brick walls of the enclosing building and lined by a 
6in. layer of cotton waste supported by frames spaced at 
6in. from the insides of the walls (9). The function of this 


ae + already mentioned in the j 








spaced lining is, principally, the prevention of the reflection 
of sound waves emitted by a source within the room, for 





| ets weed eiputied Wainy te thaws eltebedh tien ont ts 
contact with the surfaces of the walls. 


8.—Tue INTERPRETATION OF EVIDENCE. 


As has already been implied, acoustical evidence has to 
be accepted cautiously ; the situation being typified by 
the present controversy as to whether the loudness of a 
sound is proportional to the first or to the fourth or fifth 
power of the logarithm of its physical magnitude. The 
reason for this state of affairs is, undoubtedly, the great 
difficulty of obtaining accurate experimental information ; 
discrepancies of 100 per cent. (3 decibrigs) or more being 
often considered as unimportant. It seems fair, therefore, 
to state that it is more the orders of itude of acoustical 


quantities than their exact values which are of importance 
for the present. 
With this consideration and a knowledge of the physical 








principles in mind, the interpretation of evidence is largely 
obvious. To facilitate it, an appendix is provided which 
contains some directly useful quantitative information. 

With regard to this matter, the three plane wave equa- 
tions (3), (4), and (7), relating sound pressure, Y cadrrirs 
displacement, and frequency, particle velocity and power 
intensity are probably the most important. (The rather 
inconvenient calculations for interconversion of these 
quantities may be avoided in most cases by the use of the 
aligned scales of Fig. 3.) The empirical formule (15), (16), 
(17), and (78) are important. From these it appears that 
loudnesses (of pure tones) vary roughly as :— 

(a) The fourth roots of power intensities or energy 
flows, and, as a corollary, as the square roots of distances 
between source and listening point. For engineering 
purposes, this approximation may be regarded as funda- 
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mental, It shows clearly how the loudness of a sound is 
related to the power producing it and the effects to be 
anticipated from changes in conditions. For instance, 
it follows from this that in order to quarter the noise 
from a machine by blanketing, 99-6 per cent. of its 
noise-emitting. surface would have to be perfectly 
covered. 

(6) The square roots of maximum sound pressures and 
particle velocities. 

(c) The square roots of maximum particle displace- 
ments at a given frequency, or, as the square roots of 
frequencies at a given particle displacement. In this 
connection it should be remembered that at close 
quarters to a vibrating surface the air particle displace- 
ments are equal to those of the surface, so that the 
formula (17) may be used to estimate directly the order 
of magnitude of the noise due to a given vibration, or 
to estimate the nature of the vibration responsible for a 





(d) The fourth powers of sound magnitudes expressed 
logarithmically, as in bels, brigs, &c. 


The limitations of these expressions when applied to 
pure tones can be found from Fig. 3. For complex sound 
estimations,. reference should be made to the_ section 
dealing with the hearing system. 

It must be emphasised that each of the separate physical 
properties of a sound has its own significance and that 
they can never, in general, all be replaced by a single 
quantity such as ‘‘.decibels above threshold.’’ Thus, 
experimental measurements are generally made in pres- 
sures ; particle velocities are used in microphone calibra- 
tion caleulations; energy flows are considered for noises 
in enclosures and particle displacements for vibration 
noise. 

The relation (14) between the power of a source and the 
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power intensity produced thereby in a spherical space is 
important. With this, it may be estimated, after suitable 
assumptions as to the appropriate wall surfaces have been 
made, what will be the noise level due to a given sound 
source in given surroundings or, alternatively, what 
change in level will result from a given change in surround- 
ings, as when a machine is transferred from the test bed 
to a ship’s engine-room, for instance. 

The effects due to enclosures are threefold, namely :-— 

1. Introduction,. by. the walls and. floor, of noise, 
material-borne from the foundations of a machine source. 
The characteristic roar in the turbine room of a power 
station probably arises largely from this cause. It can be 
dealt -with by isolation of the machine foundations as by 
spring mounting, &c. (kl). 

2. Re-introduction, by reflection from the walls, of air- 
borne sound radiated from the source and a consequent 
general increase in noise level, this being the effect covered 
by equation (14).° Power intensity at any point, as shown 
by this equation, obeys the ordinary inverse square law 
in any space, but varies inversely, in addition, as the mean 
absorption coefficient of its wall surfaces, having a mini- 
mum value when this coefficient is unity, as in free space. 
It should be noted that sound power intensity at a given 
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distance from a source is determined solely by the nature 
of the enclosing surfaces, irrespectively of their dimensions. 
3. Re-introduction by reflection from the walls of air- 
borne sound radiated from the source causing standing 
waves and irregularity in noise distribution. This effect, 
which can be investigated by ripple-tank and similar 
methods, greatly complicates all noise investiga- tions not 
carried out in the open or in an absorbently lined room. 
For preliminary investigations into machine noise a 
stethoscope is essential. A portable audiometer of some 
kind and/or a “‘ standard noise ”’ is useful. For any major 
investigation a frequency analyser and a calibrated, aural- 
ce, pure tone audiometer are essential. Of the two 
different kinds of audiometer, the subjective types give 
true indications of noisiness while the objective types are 
more easy to use. Of the two subjective techniques, the 
easier ‘“‘ masking *’ technique. is empirical and subject to 
anomalies, but the somewhat more difficult aural-balance 
technique is the only one capable of giving absolute 
results. Figs..7 and 8 give a good indication of the 
capabilities of the two methods of measurement.. Thus the 
complex record of Fig. 7, which was obtained with a 
Western Electric objective sound meter, obviously occu- 
pied little more than two minutes, while the relatively 
simple Fig. 8 obtained by the author with the Metro- 
politan-Vickers aural-balance subjective instrument, repre- 


* Fig. 7 is reproduced by kind permission of the Sunday 
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sents an hour and a-half’s hard work. Fig. 8, incidentally, 
is also interesting in that it exhibits, firstly, the difficulty 
of thus measuring accurately a very loud pulsating sound 
and, secondly, the lack of skill of the observer. 

Nevertheless, the meagre and approximate information 
given by Fig. 8 represents absolute fact, whereas the other 
is empirical and incapable of conversion to any absolute 
scale. 

It would appear that the most satisfactory practical 
arrangement is a combination of an aural-balance sub- 
jective audiometer, an objective audiometer, and a fre- 
quency analyser. With this arrangement, the subjective 
instrument is used to establish and check datum levels for 
different kinds of sound and for large variations in the 
same sound, while the objective meter is used com- 
paratively to measure small changes, the function of the 
frequency analyser being to determine the natures of the 
original sound and of its changes. 

The readings of these instruments are most easily inter- 
preted in the case of rotating electrical machinery, in 
which connection, reference should be made to a paper by 
Messrs. Chureher and King (12). Generally speaking, 
the “‘ separation ef the variables ’’ is an important step. 
Thus, internal combustion oo exhaust noise’ can be 
separated into two of medium and high frequencies, 
and all machine noise “ air-borne”’ and ‘‘ material- 



























































780 
3 
A 
> 170 
* aT 
= ie Mean Loudnesses 
© 160 
£ va 
§ 
s 
g 150 
=. 
3 
3 

140 
5 
& 
> 
b 130 
= 
> 
$s 
> 
Sao 
= 15+ 7 
= | 
. Se ie 
3 110} ~ MRR cat © be 
= wore “P = 
s - : 
= ‘nst. t Readi 
: 105 ees ngs 

| | 
100 } j | 
No load = % My y Fult toad 1% 
Engine Load 


“Tue Enciwece” 


8—-RECORD OBTAINED WITH AURAL BALANCE 
INSTRUMENT 


Fic. 


borne ”’ sound (13). Each group may be dealt with appro- 
priately. For example, air-borne sound may be mitigated 
by suitably enclosing the source and material-borne sound 
and vibrations by isolating the foundations as by mount- 
ing an engine on spring supports or on a spring-mounted 
raft (11). 

There are, of course, the two contrasted lines of attack 
on machine noise, namely (a) its elimination at the source, 
and (6) its subsequent suppression or confinement. Com- 
paring the two methods, however, the loudness-power 
intensity relation (15) makes the first the most likely 
to be effective. 

CONCLUSION. 

The author wishes to thank his employers, W. H. Allen, 
Sons and Co., 
and the various firms and individuals who provided in- 
formation. He wishes especially, however, to record his 
indebtedness to Messrs. Churcher, King, and Davies, 
from whose work most of the material in this paper is 
drawn, and without which the science of acoustics would 
still be almost useless to the general engineer. 


APPENDIX A. 
THE OBJECTIVE MAGNITUDE OF A SOUND. 
The *‘ size ” of a pure tone is most commonly given by 
the expression “an intensity of xz decibels ” or ‘* x deci- 
bels above threshold,” the “ decibel’’ being defined as 


either 
Ww 'y 
10x lobe We. or 20 logis P, 
This practice is open to the formal objection that it 
implies a single (non-dimensional ?) magnitude of 
“ intensity,”” common to and capable of direct derivation 


from any of the other physical properties of the sound. 
It is suggested in this paper that though energy flow 
is probably the most important physical property | 
of a sound, each of the other properties has significance 
in particular cases. It would appear undesirable, 
therefore, to adhere absolutely to any single magni- 
tude, but to specify sounds directly in the ordinary 
units of measurement of their physical properties. The 
direct expression of the quantities, frequency, sound 
pressure, particle velocity, and particle displacement, is 
quite practicable on the ordinary scales, even though the 
latter two are somewhat eared small and all 
cover an enormous range. The expression of energy 
flows in watts per square Ph score. is, however, very 
inconvenient indeed, both because of the incommensurably 
small quantities involved and of the enormous range 
over which they may vary. The first of these latter diffi- 
culties may be mét by a change of unit, as to watts per 
square megametre, but the second difficulty can only be 
resolved by a logarithmic scale of measurement. In view 


of the confusion as to the meaning of the “ decibel ”’ 


Ltd., for permission to publish this paper, | 


unit, it. would seom preferable to adopt the “‘ decibrig” 
proposed by Dr. A. H. Davis,.as. a logarithmic unit, of 
number and to define it as such, namely, as 


10 x logy, N 


for the specification of any physical quantity, whether 
acoustical or otherwise, in its own particular units. Thus 
“ twenty-times ”’ is equivalent to 13 decibrigs. Mount 
Everest is 9 decibrigs higher than Snowden, or its height 
is 45 decibrigs more than one foot. 

Recapitulating the foregoing : The recommendation. is 
that, the physical properties of sounds should be stated 
under their own names, as energy flow or power intensity, 
pressure, particle velocity, or particle displacement, 
arithmetically or logarithmically, according to conveni- 
ence. Thus, a tone may be said to have a sound pressure 
of 10 dynes per square centimetre or a power intensity 
of 1-2x10° watts per square megametre, or its power 
intensity may be stated logarithmically as 90-79 decibrigs 
more than one watt per square megametre.* For all 
practical purposes, sounds may well be expressed logarith- 
mically, in power intensity units, the values of power 
intensity in decibrigs more than ] watt per square mega- 
metre being very nearly equal to one version of “ decibels 
above threshold.” + 

Following the analogy between electrical and acoustical 
quantities, it is usual to quote the “ root-mean-square ’ 
maximum values of sound pressures rather than their 
“amplitudes or actual maximum values. It should 
borne in mind, however, that this analogy is less strong 
when the subjective effects of these quantities are con- 
sidered ; thus, no general meaning can be assigned to the 

—e soa intensity of a complex wave obtained from 
its R value or otherwise. ate a 
omen acon. upon the considerations exp in 
but one, the universal practice of es 
sounds to a single datum, usually in 
is also to be deprecated, sven’ ua ew cubes ee 
standardised. The following examples are significant of 
the t state of affairs :-— 
objective audiometer referred to as designed by = 
A. H. Davis, of the National Physical 
calibrated in terms of a datum pressure of 0-001 RMS. 
dynes tng square centimetre created at the end of an artificial 
ear canal 

The Western Electric Company, Ltd., employs a datum 
pressure of 0-0002 R.M.S. dynes per square centimetre 
in free space. 

Messrs. Churcher, King, and Davies, of the Metro- 
politan-Vickers Electrical Company, employ a datum 
pressure of 0-000215 R.M.S, dynes per square centimetre 
in free space. 

The almost universal practice of describing this datum 
as a ‘“‘threshold of audibility” is even more to 
deprecated, since this term has no significance without. a 
statement as to the frequency of the tone (pure tones only 
being considered), and the attitude of the observer for 
which the threshold is obtained, the threshold found by 
an observer facing a source of sound being, in general, 
higher than that obtained when he turns one ear to it (2). 
In addition, it seems very undesirable to introduce sub- 


| jective considerations into objective measurements. 


The only general physical means of specifying a complex 
sound is by a complete description of its wave form, though 
its mean power intensity or the mean or maximum values 
of its sound pressures or particle velocities have some 
significance. As indicated in the section dealing with 
subjective scales of measurement, the loudness of a com- 
plex sound may be specified objectively from an experi- 
mental measurement, as the ee of a pure tone of 
given frequency y which sounds equal. . Thus, a 
sound having a loudness number of “‘ L % on the Churcher, 

, and Davies scale may be said to be as loud as an 
800 cycles per second note at a power intensity of Bag 
decibrigs more than 1 watt per square 
ever, no simplification for this purpose will be se oh 
by the proposed use of the Germam word “phon” in 
specifying the magnitude of the reference tone, unless the 
frequency and datum of that tone be standardised.{ 
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QUANTITATIVE INFORMATION sagem 
Principal Abbreviations: - 
patape pea A tape or total excursion between 
limits, em. 
v= maximum particle velocity, cm. 
p=maximum sound pressure, p89 
w= power eon of or mean energy flow 


at reflection. 
meas. 
eo number. 
V=the velocity of sound, cm. per sec 
W =the total sound power of a source, watts. 
Nors.—1 gramme weight= 980-6 dynes. 


per unit area, 











Absolute Relations (for Plane Waves in Air at 4 Deg. Cent. and 
760 mm. Pressure). 
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(1),(2)V= ove for gases. —A/2— for solid rods. 

(3) p=4l-7T. (=d V vx 104), 

(4) #131 na: 

(5) v=1Nna. 

(7) w=152 px 107 (- iF x 10° ge” 

(14) = ont 7 at a radius rem. in aspherical enclosure 
Empirical Formule for Churcher, King and Davies Loudness 


Numbers. 
Rough approximations for loudness numbers greater than 5 





* The phrase “ decibrigs more than one watt per sq. mm.’ 
can obviously be conveniently abbreviated, as to dM, a 
example. 

t t of Churcher, King and Davies for an 800 c.p.s note. 

} Since the reading of this paper the writer has hadean 
opp portunity of considering the definitions recommended. by the 
ritish Standards Institution. These propose a frequency of 


or power intensities above 50 dbgs., at. frequencies between 
100 and 5000 cycles per see,:— 
(16), (16), (17), (18). L=0:3 Vw, = 18 P, = 104 ne’, when 


a’ is in thousandths of an inch, = dbg*/ one million. 
Accurate approximation over whole range of experimerital 
values for an 800 cycles per sec. note :— 


(19) L=2x 1078 X (logs w+ 3-04)*. 


Threshold of Hearing at 800 Oycles per Second, 
w= 1-108 watts per square megametre (= 0-4 dbg. more than 
unity). 
p=0-000304 dynes per sq. cm. 
v=7-3x 10-* cm. per sec. 
a=2-05x 10-% cm. 
L=0-016 (extrapolated). 








Power Intensities and Loud; Numbers of Common 
Noises (2). 
Power i ity Loud number 
of equally loud (Churcher, — 
800 c.p.s. note King and Davies 
(dbgs. more than 1) seale). 
Two circular saws at 3ft. 110-4... a 
se ag horn at 100ft,.. 100-4 = 
orkshop 95-4 
Dining car of train at 60 
m,) 80-4 41 
conversation at sit. 69-4 20 
— 2h.p. electric motor at 
Kee Ree bea ces. 6 
Tiskin Obwatchesa. .. 2-4 .. .. « 1 
Fifth _ on Sunday 
és se ee 0-2 
(i) sdiabrenimees Sound Powers of orice Sources. 
toes os earners es tei 2 ohn 
wer wa 
Average To00-LW food arte essai. siamese * : 
(guess) - 1 wat’ 
Bass voice } (e ‘e 4 03 watt 
singing (fortiesimo ol 


Violin (pianissimo) (8) 
° dried aaigik Liisa pots ienedark 90 dbgs. 
more than unity. 


Approximate Absorption Coefficients. 
Low Hig 
cies. lene 
Metal surfaces, brick walls, &e. 0-01 .. .. 0 os 
Porous breeze blocks 0-2 0-6 
lin. felt a: : 0:3 0-7 
lft. cotton waste 0-95 1-0 
Velocities of Sound. 


1117ft. per sec. 
3030ft. per sec. 
17,000 ft. per sec. (app.) 


Air at 15 deg. Cent. : 
Water at 4 deg. Cent. .. 
Mild steel , 


References. 


*1. “The Problem of Noise,” F. 
University Press), 

*2. “The Measurement of Noise with Particular Reference 
to Engineering Noise Problems,” B. G. Churcher, A. J. King, 
H. Davies (J., I-E.E., Oct., 1934). 

3. Letter to Taz Enorneer, September I4th, 1934, A. C. 
Hutchinson. 

4. Letter to Taz Enoinegr, September 28th, 1934, B. G. 
Churcher, A. J. King. 

5. “ Loudness and Int 
Parkinson (J., Ac. Soc. Am., April, ee 

*6. “Speech and Hearing,” H. Fletcher (MacMillan), 

7. “The Determination of the Stimulus Sensation Relation 
for Audition from Data on the Minimum vee KY Changes 


C. Bartlett (Cambridge 


ity Ralati 


*L. B. Ham, J. 8. 





of Intensity,” H. Davies (Phil. Mag., Ser. 7, Vol. XVIIT, page 
940) 

*8. ““Modern Acoustics,”” A. H. Davis (G. Bell and Sons, 
Ltd.). 

9. ‘‘ The Acoustics Laboratory of the Metropolitan-Vickers 
Electrical Company's Research Department,” B. G. Churcher 


(Engineering, May 26th, 1933). 

10. “ Portable Loudness Meter: Standard Telephones and 
Cables, Ltd. (Taz Enoineex, Vol. CLVITII, page 182). 

ll. “* Silent, Vibrationless Diesel Power ’’ Gas and Oil Power, 
April, 1933. 

*12. “The Analysis and Measurement of the Noise Emitted 
by Machinery,” B. G. Churcher, A. J. King (J., LE.E., 
January, 1930). 

13. Paper on Hid Motor- Cycle" Silencers, ” T. R. Cave-Brown- 
Cave (British A 10th, 1934; THe Eneot- 
NEER, September 2lIst, 1934). 

14. “Noisy Running of Hob-cut Helical Gears,” W. Hall 
(Engineering, Vol. 137, page 138). 

* Works of general reference. 











LAUNCHES AND TRIAL TRIPS. 





Port TOWNSVILLE, motor vessel ; built by Swan, Hunter and 
ham Richardson, Ltd., to the order of the Commonwealth 
Dominica Line, Ltd.; dimensions, 516ft. 4in. by 65ft. by 

43ft. 10in.; to carry cargo and passengers. Engines, designe 

by Sulzer Bros. and constructed by the Wallsend Slipway and 

Engineering Company ; launch, May 2Ist. 

Moira, all-electric welded steamship ; built by Swan, Hunter 
and hes igham Richardson, Ltd., to the order of the Marna Com- 
pear Oslo : dimensions, 245ft. by 42ft, 2in.; to carry oil in 


Engines, reciprocating engine working in conjunction 
with low-pressure vorkine on ‘bausr-Wach system ; constructed 


by the builders. Launch, April 30th ; trial trip, May 28rd. 


bon 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





D. Napier anp Son, Ltd., aero engine manufacturers, 
announce that Major F. B. Halford, F.R. Ae. 8., has been elected 
a director of the company. 

Tue Brus Exectrical EnGingerine Company, Ltd., 
Loughborough, is opening a branch office at Haworth’s Build- 
ings, Crogs-street, chester. It will be under the supervision 
of Mr. A. W. Berry. 

Mr. J. M. Watson, late of Ruston Lister Marine 
Company, Ltd., has now joined the staff of Davey, Paxman and 








1000 cycles per second for the reference tone and the 
ment of Intensity in Decibels above a Reference Level at 
0-000316 R.M.8. dynes per square centimetre (so that 70 deci- 
bels above this level should correspond toa pressure of 1 R.M.8. 








dyne per square centimetre), 





Co. (Col hest ), Ltd., as manager of beg sales of the Paxman- 
Ricardo high-speed Diesel engines. . A. Sycamore, who 
has been associated with the sales stat of Davey, Paxman and 
Co. (Colchester), Ltd., since 1932, has been appointed manager 
of their marine sales, 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.0o.t. 
A comprehensive list of the prices of ‘materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Progress of the Steel Negotiations. 


The markets are overshadowed once more by 
the negotiations whieh are proceeding between the British 
and Continental steel makers. It is reported that progress 
was made at last week’s meetings in London to discuss 
details of the Continental quota for the British market 
over a period of years, and an arrangement covering the 
export markets. These questions bristle with difficulties, 
and it is not surprising that finality is not in sight, and 
that the Continental delegates left after a series of meet- 
ings without’ any decisions having been reached. A 
further conference will take place early in June. It is 
generally understood that while progress was made in the 
direction of deciding upon the total of certain descriptions 
of steel to be admitted into the British market, the Con- 
tinental makers were taken rather by surprise at some 
of the British claims, particularly with regard to the variety 
of stee! materials which it was proposed should be included 
in the quota. The general view seems to be that agree- 
ment will eventually be reached, the more so as it is 
believed that the Governments of the various countries 
interested are watching the proceedings, although only 
the steel makers are actually engaged in the negotiations. 
It has occasioned some surprise that only one representa- 
tive of each of the Cartel countries took part in the con- 
ference. It is suggested that the export arrangement will 
present less difficulty than the details of the Continental 
quota for the British market. Naturally, whilst negotia- 
tions are at this stage there is a tendency for business to 
be held back. The Continental works, having sold the 
whole of their quota for the British market up till August 
7th when the temporary arrangement expires, are selling 
nothing for delivery before that date, although a few 
orders for execution later arareported to have been place. 
Until the nature of the permanent scheme which is 
eventually decided upon is known, it is obvious that the 
Continent cannot enter into extensive commitments. The 
efforts which have been made by the Cartel lately to stop 
the system of giving heavy private rebates appears to have 
been effectual and the prices of Continental steel seem to be 
working up to the official Cartel quotations. The upward 
movement has enabled the Polish steel works to obtain 
orders in the Near East and South America, chiefly for 
bars and structural steel material. 


Pig Iron. 


The requirements of the foundry trades appear 
to be gradually increasing, and, at the same time, the 
steel works are taking large quantities of basic and 
hematite iron. On the whole, therefore, the position of 
the pig iron producers is satisfactory, even if the market 
is not displaying so much activity as might have been 
expected from the general development of trade in iron 
and steel. On the North-East Coast business has been 
limited principally to small parcels, but the aggregate 
turnover has not decreased. The deliveries to the local 
users are well maintained and specifications are coming 
forward satisfactorily. So far as can be judged the two 
furnaces which are now operating in this district are not 
sufficient to meet the requirements of the market, so that 
the stocks, which are not heavy, have had to be drawn 
upon. Lately there has been more inquiry from Scotland, 
although competition has been experienced in that market 
from Northamptonshire foundry iron, which is quoted 
at Is. 3d. per ton cheaper. Local opinion believes that 
if these Scottish inquiries develop into business it will 
be necessary to increase the output of Cleveland iron, 
although it is not suggested whether this will be done 
by changing over one of the furnaces now employed 
upon basic, or by relighting an additional furnace. The 
demand for Midland foundry grades keeps up well, but 
has shown no signs of expanding. Business with the light 
castings makers is improving, but against this the demand 
from the general engineering concerns does not seem 
to be so good. Some consumers also are backward in 
specifying against contracts. Little new booking is 
taking place at the moment as most consumers have 
covered until the end of the half-year, and recently some 
of them renewed contracts for delivery into the third 
quarter. There is not much change in the hematite 
market, which is subject to the normal fluctuations in 
demand. Buying has been steady, but few important 
contracts have been reported. On the other hand, deliveries 
in the Midlands and in Sheffield have been particularly 
heavy, and Welsh consumers also have taken a greater 
interest than for some weeks. On the North-West Coast 
the hematite market has been busy and some good sales 
have been made to the Continent. Midland and South 
Wales users have also bought more freely, and a moderate 
demand has been experienced from Scottish users. 


The Midlands and South Wales. 


The steel industry in the Midlands is well 
employed, and during the past fortnight the improvement 
in the general demand reported from other districts has 
been noticeable in this district. A considerable tonnage 
of constructional material, joists, channels, and angles, 
has into consumption ; but lately users’ require- 
ments have been principally for the heavier sizes. As 
a result the mills rolling the smaller sections might be 
better off for work, but as no material of this description 
is being offered from the Continent this department is 
expected to become more active in the near future. The 
re-rolling mills are busy, but have not experienced any 
real pressure. It was anticipated that this section would 
quickly feel the restriction of Continental imports, but 
so far the volume of orders has not greatly increased. 
Naturally, an expansion in home business should occur 
in this branch as in most others, as it is now known that 
the Continental quota has been filled by the orders 
already booked. ‘The British makers’ prices for small 


bars remain unaltered at £8 12s. subject to the usual 
rebates, and for strip at £9 7s. Unassociated British 
works are prepared to consider business in small bars 
at a delivered price of £7 12s. The demand for plates 
has long been disappointing and shows little sign of really 
improving. Some of the works producing boiler plates 
are moderately busy against orders placed some time ago, 
but new business is scarce. The demand for colliery steel 
has fallen off, and it is not expected to revive upon any 
scale until autumn requirements have to be met. In 
common with other districts in this country, business in 
iron and steel in South Wales has improved. The tin- 
plate works continue to produce at a fair rate of capacity, 
and business in semis keeps at a steady level although 
consumers have adopted a conservative buying policy. 
Some of the Welsh sheet works are fairly well occupied, 
but on the whole the current output seems to be about 
500 tons per week less than that for the corresponding 
period of last year. 


North-East Coast and Yorkshire. 


The arrangement with the Continental steel 
makers has brought a considerable volume of business 
to the mills on the North-East Coast, and since it has 
become known that the Cartel has filled its quota for the 
British market until August, the demand has become 
stronger. This is noticeably the case with regard to semis, 
a number of consumers apparently having been under the 
impression that they would be able to secure supplies of 
Continental billets and sheet bars for delivery at the 
end of June. There seerns little hope of this now, and as 
a result the order books of the works on this coast have 
materially benefited. Even before this development 
the British works were well off for orders for this class of 
material. The requirements of the structural engineering 
shops keep the mills well employed, and although lately 
the buying has not been so heavy as was the case a few 
weeks ago, the orders for structural steel in the makers’ 
hands amount to a substantial tonnage. Some fresh 
orders for railway material have reached this district and 
there is still a fair amount of work in hand, although some 
contracts have been completed recently. One of the 
features of the market has been the increase in business 
in special steels. The demand for sheets continues to 
be unsatisfactory, although home requirements appear 
to have expanded a trifle during the past week or two. 
This branch of the industry, however, depends much upon 
export trade, and there has been little improvement, if 
any, noticeable in business with the principal overseas 
markets. Conditions in the Yorkshire steel eentres have 
been maintained at recent levels, generally speaking, 
although in one or two directions some decline in the 
demand is noticeable. Large orders are held by the 
works producing aircraft steel, and naturally the announce- 
ment of the new programme of aeroplane construction 
has encouraged hopes of activity for a long time to come. 
Business in high-speed steel has fallen off somewhat, 
but on the whole there has been an active request for a 
number of special steels. A steady increase in the produc- 
tion of stainless steel is reported, and lately Sheffield 
works have benefited from some good orders from the 
railway companies. 


Scotland and the North. 


Satisfactory conditions continue to rule in the 
Scottish iron and steel market, and it is not expected 
that there will be any diminution of activity until at 
least the Fair holidays at the beginning of July. The 
high production of shipbuilding steel is still the chief 
feature of the position; but orders for new ships have 
been scarce and the outlook for the third quarter of the 
year is not promising. A number of the vessels now in 
course of construction on the Clyde have reached the 
stage at which the requirements are in the direction of 
the lighter steel materials, including sheets, and this has 
resul in a more active demand in these branches. 
The structural engineering concerns have bought sparingly 
of late, but there are some important contracts in hand 
which will call for considerable quantities of structural 
steel material, and the trade regards the present lull as 
of a temporary nature. The general engineering branch 
of the industry is well employed, and is taking consider- 
able tonnages of steel. The re-rollers have benefited 
from the arrangement with the Continent, and although 
they are not working at capacity most of the mills are 
operating more regularly than for many months past. 
There are still tonnages of Continental bars and strip to 
be received against old contracts, and it is reported that 
large stocks of imported steel exist in Scotland, so that 
the industry will not experience the full advantage of 
the changed conditions for a time. The sheet manufac- 
turers are finding a good home demand, but export 
business shows few signs of picking up, and in some direc- 
tions there is a tendency to think that the check upon 
the imports of cheap Continental semis will adversely 
affect overseas business. Rather irregular conditions have 
ruled recently in the Lancashire steel market, but this 
is probably because some large contracts have been 
completed lately. Most of the business being transacted 
at present is against definite’ specifications, and this is 
particularly so in the case of plates and boiler plates. 
New business from the structural engineers has been rather 
light, but the steel works still have a considerable tonnage 
of structural material to complete, and specifications are 
being given out on a satisfactory scale. There is a good 
demand for the lighter descriptions of steel, and business 
in bright drawn steel bars has been active. The official 
quotation for this quality is £13 10s., whilst bolt, nut, 


Export quotations are 


Current Business. 


The London and) North-Eastern Railway Com- 
pany has ordered twenty-five vestibuled carriages from 
the Birmingham Railway Carriage and Wagon Company, 
Ltd., and twenty-five from the Metropolitan-Cammell 
Carriage and Wagon Company, Ltd. Dorman, Long 
and Co., Ltd., of Middlesbrough, have decided to embark 
upon a two million pounds scheme for new coking ovens. 
A coke oven battery to be erected at the Cleveland works 
of the company will be the second largest in Europe. The 
order for the ovens will be placed with Simon-Carves. 
Ltd., of Cheadle Heath, Manchester. The South African 
Railways have allotted orders for rails and fish-plates in 
the following proportions :—Dorman, Long and Co., Ltd., 
3500 tons of 96 lb. rails, 3000 tons of 60 Ib. rails, and 1380 
tons of fish-plates; Cargo Fleet Iron Company, Ltd., 
1190 tons of 96 Ib. rails and 750 tons of 60 1b. rails; the 
Skinningrove Iron Company, Ltd., 500 tons of 96 Ib. 
rails; Colvilles, Ltd., Glasgow, 1800 tons of rails and 
1225 tons of fish plates. An order for a fruit and pas- 
senger-carrying steamer of 6000 tons has been placed with 
Harland and Wolff, Ltd., by the Standard Fruit and 
Steamship Company, Ltd., of New Orleans. The Cargo 
Fleet Iron Company, Ltd., has secured a contract for 
tram rails from the Newcastle-upon-Tyne City Council, 
valued at £5821. The Department of Overseas Trade 
announces that the following contracts are open for 
tender :—Brazil, Rio Grande do Sul State Railways: 
20,000 kilos. of double rolied black plates, from 14 mm. 
to 8 mm. thick, and 5000 kilos. of plates for boiler covering, 
14. mm. and 2 mm. thick (Brazil, June 10th) ; South Africa, 
Griquatown Municipality, electrical plant, including crude 
oil engine driven generators, switchgear, overhead line 
equipment, street light equipment, meters, and cut-outs 
(Griquatown, July 4th); South African Railways and 
Harbour Board, structural steelwork and galvanised roof- 
ing for timber storage bay, fourteen electrically driven 
portal jib cranes (Johannesburg, July 15th). 


Copper and Tin. 


The upward movement in refined copper which 
started a week or two ago continues, and prices have 
now reached a level of 8.40 c., equal to £38 2s. 6d. ¢.i-f. 
Europe. The demand represents the efforts of con- 
sumers in all the chief markets to lay in stocks and to cover 
their forward requirements, and is equally insistent for 
all descriptions of refined copper. It is some years since 
consumers all over the world have shown such a desire to 
secure their supplies and for a long time they have been 
working on small reserves. The demand from the German 
market has been substantial, and Italian buying would 
have been on a heavy scale, but difficulties in arranging 
payment have somewhat limited the amount of business 
transacted. American figures show a marked improvement 
in the statistical position. At the end of April the stocks 
in the United States in the hands of producers, smelters, 
and outsiders totalled 282,000 tons, compared with 
300,000 tons at the end of March. During April the pro- 
duction in the United States was 38,700 tons and the world 
production 133,000 tons. Active conditions have ruled on 
the London standard copper market, and there has 
been a considerable amount of profit taking. The 
American N.R.A. crisis caused a sharp fall in prices in 
mid-week. There is no doubt that a part of the heavy 
business transacted in standard copper has been due to 
buying by Continental interests hedging against currency 
depreciation. ... The situation in the tin market does not 
improve as time goes on. The backwardation—that is, 
the difference between the cash and forward prices—now 
amounts to £8, and at the same time high premiums are 
asked for brands of tin. American buyers have shown more 
interest in the market of late, and some substantial pur- 
chases have been made. Continental buying, however, 
has been steady, but confined to small parcels. According 
to figures issued by the Hague Statistical Office of the 
International Tin Research and Development Council, 
the consumption of tin during the first quarter of this 
year was 34,000 tons, compared with 32,200 tons in 1934. 


Lead and Spelter. 


Firm conditions continue to rule in the lead 
market, and although this is primarily due to the strong 
home demand, the knowledge that a scheme for revising 
the present import duties has been agreed to by all the 
interests concerned and now merely awaits Government 
approval, has had much to do with strengthening the 
market. The improvement in the demand from consumers 
has not been confined to this country alone, and the lead 
requirements of Continental consumers, which for a long 
time were on the light side, have definitely increased during 
the past week or two. In the United States also business 
has expanded, and there have been two or three increases 
in the price. It is thought that the statistical position in 
America will be considerably improved this month, and 
it is reported that labour troubles in the Joplin lead- 
producing district will reduce the production to the extent 
of between 3000 and 4000 tons per month. In this country 
the activity in the building and cable-making industries 
is largely responsible for the considerable tonnage going 
into consumption. The supplies of Empire lead have 
again become tight, and premiums up to 17s. 6d. have been 
demanded.... This month has witnessed a complete 
change in sentiment in the spelter market, and from 
being probably the most apathetic it has become one of 
the most cheerful of the non-ferrous metal markets. 
Continental requirements of this metal appear to be 
expanding, and this has to some extent affected the 
supplies of spelter offered on the London market. Some 
consignments of Continental metal have arrived, but 
these will go into bonded warehouse. In this country 
the needs of the galvanising industry are still below what 
is considered normalj; but, on the other hand, the brass 





and rivet bars, which have also been in demand, are 








quoted at £7 12s. 6d. for flats and £7 10s. for rounds. 


manufacturers are taking considerable quantities. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Steelmakers : joists 22s. 6d.; plates and sections, 15s. Export orders of 250 tons and over may be subject to special quotations. 








PIG IRON. STEEL (continued). NON-FERROUS METALS. 
Home. Export. Home. Export. Official Prices, May 29th. 
(D/d Teesside Area) Guascow anp Disrrror— £ s. d. £8. d.] 6 
N.E. Coast— £8. d. £ 8. d. aay e289 
Hematite Mi Angles ie 3 niet ate Guth. os Ger onde Be  SWE IO. 0 
ematite Mixed Nos. .. 3 8 6.. 3 2.0 Tees. . 97 6 87 6 39 } £32 3 
No. 1 PERE Se ea 326 Joiste sik 8 noes Three months... .. .. «. ane 6 3to £32 17 6 
Electrolytic .. £36 10 Oto £37 10 0 
No. 1 ete mr SE ... 3.4 0 Rounds, 3in. and up 9 7 6 8 7 6 mingham .. j £38 5 0 
No. 3 G.M.B. oe ee | eS ee Ree ree » under 3in. 812 0 710 0 Sheets, Hot Rolled. Se a4 £64 0 0 
No. 4 Forge .. .. 3 6 6... 3.0 6 Flats, 5in. and under .. 8 12 0 817 6 Home. Export. 
Basic (Lese 5/- rebate)... 3 7 6 i Plates, jin. (basis) 315 6 sine Tubes, Solid Drawn (basis) .. 10d. 10d. 
MrpLtanps— “ fein. .. 900 8 0 0 ~“ Brazed (basis)... .. 10d. 10d. 
Staffs.— (Delivered to Black farts Station) a hin. .. 9 5 0 8 5 0 | Brass— 
North Staffs. Foundry 311 0 oa — Nepean ake 910 0 810 0 Ingots, 70/30,d/d Birmingham £31 0 Oto £32 0 0 
» Borge .. 3 6 6... ).. < ee | ae. 9 5 0 8 5 0 Home. Export. 
Basic (Less 5/— rebate)... 312 6.. .. nt Boiler Plates . . 9 5 0 8 5 0 Tubes, Solid Drawn, 2/1 Alloy 94d. 94d. 
r ” a as es ‘ a. <d, 
eee Soutn Wates Arra— fat. £ os. d. | ty— oe suas ee 
POS PS. ae BB GS — * 
aa. ae ee oe Angles a .7.@. Ee So CMR a. orks os sky eRe ng RE ee eB 0 
a RE inch : : . . 7 ; Three months... .. .. .. £220 10 Oto £220 15 0 
JO 8 oO . ‘ . “ 4 € 
Mo. 8 Pidey .. . OT 8: an RE es. rie 6 Leap: Cash and forward: .. .. £13 13 9 
Forge Seukeryenieet ks ae ae Rounds, 3in. and up 976. 8 7 6 | SPELTER -. «.- «» «+ «+ + £14 10 Oto £14 8 9 
Sooraxp— Si under 3in. 812 0. 7 10 6 | Aluminium Ingots (British) ar £100 
Hematite, f.0.t. furnaces 3 11 0. a Flats, 5in. and under 812 0. 817 6 
oo ; sea a 312 6. Pa Plates, jin. (basis) ae ae Bar 715 0 
oO. ‘oundry, ditto .. 310 0 -- ie in. : 9 e'~. 8 00 
Basic, d/d (Less 5/- rebate) 3 7 6. — ag a 976. 8 5 0 FUELS. 
N.W. Coast— os fein. . 913 6. 810 0 SCOTLAND. 
{3 12 6d/d Glasgow ” fin. .. 910 0. 8 5 0/| LanarksHREe— Export. 
Hematite Mixed Nos. .. 14 0 6 ,, Sheffield 1 SIRS es os ee aa f.o.b. Grangemouth—-Navigation Unsereened 13/— to 13/6 
\4 S 6 ae i Fahy oe Pee 4. » Glasgow-Ell ey Re 15/6 
oe Siidiee:: <<. stick a ore 815 0 ia ‘ RS 8s eik as rosie, Vets ca 17/6 
MANUFACTURED TRON. Whee Ss FAA ee ONES 915 0 | AYRSHIRE— 
Home. Export. Deiat: £52 BER TO: 9 2 6 (f.0.b. Ports}—Steam  .. .. .. .. «. I4/-to 14/6 
Lanos.— £ s. d. £ s. da. thanne’ 
Crown Bars eo te ee 912 6... ., sy sa ae cid ti if a + pr ; aspera ; 
pon eas Be ee ie oe peas. ao > an. She Ss : (f.0.b. Methil or Burntisland)— 
» under 3in. 7. 3S 9 # 6 Prime Steam... Reet at eg 13/6 
8. YorEs.— Plates, jin. (basis) ¢ 6-8) 8. 926 Unscreened Kevighticls, S6 ee. ce) ee ARO OE IS/- 
fae. Gee ee ee Pe, Ferree bes 0 7 S| Lormuane— | 
gone » tin... 910 0. 912 6 (f.0.b. Leith)}—Hartley Prime.. .. .. .. 13/-to 13/6 
MipLanps— » ein. .. 915 0. 917 6 Secondary Steam... .. .. .. «- «. I2j/-to 12/6 
Crown Bars .. eo | ee eee _ a eee: 915 0 
Marked Bars (Stafis.) .. 12 ReOs<d. i. 
Nut and Bolt Bars -- 7 5&5 Ote7T 15 O — OTHER STEEL MATERIALS. _—ere. 
Scornanp— Home. Export. | YO8KS#IRe, MancuEsTen— 
Crown Bars .. .. .. 912 6.. .. 95 0 Sheets. £s.d £8. d. B.B.Y. Had Ghenme © oy gai rs’ «> ++ 18/600 21/6 
Ria oe ss sea ee A is 915 0 10-G. to 13-G.,f.o.r. .. 9 0 0.. 815 0 Bane HNN ee NEBE NG «0 «| 0) « MEF SORE 
N.E. Coasr— 14-G. to 20-G.,d/d_ .. 10 5-0 9 0 0] NorrnumpeRtaND, Newoasttr— 
+ Soa deea” 2 ar Se sis 6 31-6. 10:24.G,djd. ....10:30.°0..° a. 9 5 0 Mi AG ssc. os cee ae 14)- 
“hs SW abe aaa a ORR al ik ¢ 25-G.to 27-G.,d/d .. 11 2 6.. 917 6 MMMM. cis ag caenieks ae 13/3 
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oh Se corpete Bats 8 0 0! Billets. £ s. d. Steam Coals : 
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ge. seats ale 5; Mit » Medium (0-42% to.0-60% C.).. 7 2 6 Sibi i ee OE A a ee pees 
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Angles BF 6: CT by = 420 ‘ial up) roo Sie oe Best Bunker Smalls G5 ide fee cha. eh eer 
‘Tees... es 8 7 6 Soft (up to 0-25%C.), 500tonsandup 5 10 0 Cargo Smalis.. .. .. .- -- «+ «+ IN/6 to 12/6 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Currency and Trade. 


Tue cloud over industry has been deepened by 
the drainage of gold from this country and by the emerg- 
ency measures undertaken to prevent a collapse of the 
franc. While everyone believes that the danger will be 
averted the state of suspense produced by the events 
of the past week has, nevertheless, made the future look 
still more uncertain:~ It-is idle to speculate upon what 
that future may be. The franc will be defended to the 
last extremity, and if the necessary financial reforms are 
carried out in time the defence will be strong; but 
whether the franc stands or falls there is little encourage- 
ment for industry without international agreements 
amongst producers. The success of the negotiations 
between the British Steel Makers’ Association and the 
Continental steel makers is vitally necessary. Opinion 
here is that the negotiations are proceeding satisfactorily 
and that they may possibly be concluded at the meeting 
to be held in Luxembourg next week. In view of the 
uncertainty of gold currencies it is reported that the 
Cartel intends to quote in sterling, which seems to indicate 
a step in the direction of stabilisation, and as there are 
rumours of international agreements being extended to 
other industries, such as coal, there is prospect of an 
industrial stabilisation that may prepare the way for a 
settlement of currency problems. 


The ‘‘ Normandie.’’ 


The new French liner started upon her maiden 
voyage preceded by brilliant festivities on board when the 
President of the Republic, Monsieur Lebrun, visited the 
ship, the harbour works, and the vast harbour station 
which is equally monumental in character. There has 
been some cautious criticism of a policy that, it is argued, 
may, have outstripped the possibilities of traffic; but 
in his address on board the ‘ Normandie ” the President 
of the Republic affirmed that the construction of the ship 
was justified at the time it was put in hand, and that the 
inevitable evolution of bigger ships was further evidenced 
by the almost simultaneous laying down of the ‘‘ Queen 
Mary,’ whose owners were not likely to make mistakes. 
So long as the world economic depression continues, there 
is no illusion about the ship’s inability to pay its way, 
but from a national point of view the addition of the 
‘*“ Normandie” to the Transatlantique fleet is regarded 
as of political importance and value, and is expected to 
encourage visits of Americans to France. Arrangements 
made for the alternate running of the “ Normandie ” and 
**Queen Mary” next year have removed anxiety over 
the effects of competition. Meanwhile, the ‘“ Normandie ” 
carries French maritime prestige and influential French 
representatives to the States. 


A Refuse-Collecting Van. 


The Paris sanitary services are fitting to old 
bus chassis bodies of a new type for the collection of 
household refuse, designed and patented by Monsieur 
Fernand Rey. There are other closed collecting vans in 
use into which receptacles are emptied at the rear, and the 
refuse is carried forward mechanically ; but Monsieur 
Rey obtains the same result by means of a loader with 
a hydraulic piston that packs the refuse in a special form 
of body. The body itself is of rectangular section, rounded 
at the corners, and the rear half of the roof slopes down 
to a hinged closing panel. At the bottom of this panel is 
the loader of rectangular section into which the refuse is 
discharged and where it falls over a plate guiding the 
piston of similar dimensions underneath. Motion is 
given to the piston by oil from an electrically driven 
pump, actuated by an auxiliary dynamo and motor from 
the petrol engine. The loader is low down and just clears 
the ground and the refuse is pushed up an incline to the 
floor of the body, the final pressure being sufficient to 
pack more than 7 tons in the type of body used in Paris. 
Above the loader is a screen formed of rubber strips 
suspended from a hood. The strips fall back to close the 
loading apparatus directly the refuse is deposited within. 
When the body is tilted, the panel at the back, with the 
loader and hydraulic piston, is opened out automatically 
by means of two cables passing over pulleys on the top 
of the body. The cables are fixed to the chassis in front 
of the body and to the extremity of the hood extending 
from the hinged panel above the screen and loader. The 
arc trave by the forward pulleys on the roof when 
tilting shortens the cable to the panel, which opens out 
clear of the refuse as it is discharged into pits at the 
incineration stations. Advantages claimed for the system 
are the greater weight of refuse carried as a result of its 
being tightly packed, and the automatic nature of the 
operations’ which simplifies collection and effects economy 
in working costs. The device will probably be exhibited 
at the Sanitary Congress to be held in Newcastle-on-Tyne 
next week. 


Shipbuilding. 


With a view to interesting public opinion in 
measures that will have to be taken to raise shipbuilding 
out of its critical situation, a series of conferences is being 
held by Monsieur René Fould, President of the Chambre 
Syndicale des Constructeurs de Navires et de Machines 
Marines. Figures given at the first conference reveal 
a situation that is already generally known. There 
are fifteen big shipyards belonging to twelve companies 
which constructed 34,000 tons of merchant shipping in 
1933 and 17,000 tons in 1934, excluding the ‘“* Normandie.” 
In addition, the displacement of naval ships built in 
private yards represented a yearly average of 20,000 tons. 
The yards worked at from 20 to 30 per cent. of their 
capacity. They cannot construct so cheaply as abroad 
because of their —— situation, import restrictions 
and tariffs, a limited French market for ships, high wages 
and cost of raw material, high overh charges and 
taxation. Owners cannot pay more for ships than their 
foreign rae i ae The usual method of protection 
by import duties is not applicable to shipping, and all 
attempts to aid the industry have failed, so that, says 
Monsieur Fould, the future is obscure and uncertain. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 





without drawings. 

Copies of Specifications be obtained at the Patent Office, 
po roaeh 25, Seuthanigtne-Sullitae, Chancery-lane, Wo. 
at le. is 


The date first given is the date ——— ion ; the second date, 
os the eat Motions to le of the acceptance of the 
complete Specification. 

DYNAMOS AND MOTORS. 


427,002. October 27th, 1934.—Smaii Syncnronovus ExLectrRic 
Motors, Landis und Gyr A.-G., Hofstrasse 1, Zug, Switzer- 


land, 
The stator A, consisting of sheet iron laminations and pesring 
the exciting coil B, has main poles C C and auxiliary poles D 
windings FF. The main and 


provided with short-circui! igs 
auxiliary poles are ee bor with teeth, the pitch of which corre- 
sponds to the pitch of the teeth of the rotor. The main and 
auxiliary poles are arranged relatively to one another in such a 
manner that the rotor teeth can never come simultaneously into 
vores with the teeth of the main and auxiliary poles, but can 
only do so alternately. The position of the rotor is such that the 
rotor teeth register instantaneously with the teeth of the main 
poles CC only. The natural frequency of the rotor is tuned by 
its moment of inertia approximately to the frequency of the 
alternating flux. On exciting the coil B by reason of the spacing 
of the poles of the stator the rotor is subjected to the action of a 
main flux and of an auxiliary flux displaced in phase relatively 


N%427002 











thereto. Then, in accordance with the displacement in respect 
of time of the two alternating fluxes the teeth of the rotor are 
attracted alternately in one and another direction by the teeth 
of the main and auxiliary poles of the stator, in which operation 
the rotor teeth have the tendency to register intermittently with 
the stator teeth. The rotor has, however, a certain moment 
of inertia, so that the rotor teeth are moved beyond the stator 
teeth until by the attracting force of the stator teeth the rotor 
is braked. By such action of the alternating fluxes the rotor is 
set in oscillation. By reason of the approximate resonance 
tuning of the rotor the amplitude of oscillation is so great that 
the rotor by the conjoint action of the eddy currents and 
hysteresis is caused to start in a definite direction and to run at 
synchronous speed. The speed of the rotor is determined by the 
number of its teeth. In order to obtain certain starting of the 
rotor, the necessary amplitude of oscillation is preferably kept 
small, which can be obtained by making the number of teeth 
of the rotor comparatively high. The synchronous motor shown 
in the drawing has a speed of 300 r.p.m.—April 12th, 1935. 


TRANSFORMERS AND CONVERTERS. 


426,852. June 28th, 1934.—Wetpine Transrormers, Aktien- 
gesellschaft Brown Boveri et Cie, Baden, Switzerland. 

Transformers have been proposed, which are more particularly 
adapted for electric arc welding and in which the magnetic 
leakage between the primary and secondary winding is 
regulated by means of wedge-shaped bridges which 
are mounted on a screw spindle having a left-handed and 
a right-handed thread, and are constructed to form travelling 
nuts travelling in opposite directions. Such transformers 
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» however, that unequal magnetic satura- 
tions in the metal ts forming the core of the transformer 
and, in co uence, strong additional iron losses may occur, 
because with imperfectly closed leakage bridges the magnetic 
flux can pass on Bho some of the core laminations to the 
wedge-shaped leakage bridges. This disadvantage is avoided 
by providing, in accordance with the invention, between the 
transformer core limbs and at least one movable leakage bri 

stationary sheet metal bodies which act as conductors for 

leakage flux and the individual laminations of which are per- 


have the disadvan 





pendicular to the core laminations and extend in the direction 
of the leakage lines. The core of the transformer is shown at 
Se ay ek aD. ook Receane ee The 
wedge-shaped bridges D are operated by the screw E, 
and are prevented from rattling by the springs F and G.— 
April 10th, 1935. 


ELECTRICAL APPLIANCES. 


N°426,530 
426,530. June 19th, 1934.— =| 
InsvuLatine Busuines, E. 1 | 
Haefely et Cie. A.G., 353, P| EY) 
Lehenmattweg, Basle, Swit- gy 
zerland. 4 


This invention is concerned 
with insulators or lead-in bush- 
ings for high-tension currents. 
The conductor A is wrapped 
round with oil - impregnated 
paper and in the coil there are 
interposed conducting shields 
B for distributing the electric 
field. These shields may be of 
metal foil or graphite-coated 
paper. The whole assembly is 
then pressed into a containing 
tube C, which may be of paper- 
like’ material. This tube is 
sealed at the ends, but pro- 
vides an ex ion space for 
the oil, and @ fixing flange 
D.—April 4th, 1935. 
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TRANSMISSION OF POWER. 


427,225. March 27th, 1934.—Visration Dampers For Exxc- 
TRICAL TRANSMISSION LinEs, Aluminium, Ltd., Canada Life 
Building, Toronto, Canada. 

For the purpose of damping out vibrations in overhead 
electric transmission lines, the attachment of resiliently sup- 
ported inertia masses is recognised, but they have the objection 
that the spring sometimes breaks and they fall off. The inventors 
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use weights, in pairs, A A pivoted to the clamp B, which attaches 
them to the cahle. They are also supported by the stranded 
steel springs C, which are made a fairly tight fit in the holes D. 
The vibrations of the cable are taken up by the movement of 
the weights and the consequent flexing of the spring C. The 
rubbing of the spring in the holes D also has a damping effect.— 
April 17th, 1935. 


427,249. October 3rd, 1934.—Raprat Puan BEARINGS, 
Aktiebolaget Svenska Kullagerfabriken, 17, Artillerigatan, 
Gothenburg, Sweden. 

This bearing is of the self-aligning, spherical, type, and has 
lain rubbing faces—that is to say, no balls or rollers are used. 
@ rubbing faces themselves are spherical. Both rings are 

continuous circumferentially and the inner ring has rings A A 
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to take end thrusts. So that the rings may be assembled, the 
outer ring is notched, as shown at B B, from its outer edge as 
far as the rubbing face of the inner ring. The rings are placed 
at right angles and the outer one squeezed to make it oval. 
They are then slipped together, the outer one released and 
turned into the running position. It will be seen that the notches 
do not reduce the load-bearing capacity.—April 17th, 1935. 


BUILDING. 


427,227. April 23rd, 1934.—Stac Cements, A. O. Purdon, 
30, Rue Jean Baptiste, Ixelles-Brussels, Belgium. 

The inventor proposes to make a quick-setting cement from 
finely ground, granulated blast-furnace slag by adding caustic 
alkali to the gauging water in such quantity as to produce, with 
reference to the gauging water, a concentration of hydroxy! 
of about 2-1 to 3-4 per cent., namely, about 5 to 8 per cent. 
of caustic soda, or about 7 to 11 per cent. of caustic potash. 
He says that he has found that slag can be activated much more 
intensely by a solution of a caustic alkali (caustic soda or caustic 
potash) than by lime or Portland cement clinker, and that the 
initial strength of the cement mortar thus obtained is even 
peeks than that of the modern rapid-hardening Portlands - 

own as super-cements. It has also been found that the 
presence of sodium silicate, or of calcium fluoride, or of both, 
improves the qualities of cement mortar prepared accord- 
ing to the process, but that these substances are in no way 











* of gypsum as a regulator of setting time (avoidance of quick 
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indispensable, the essential activating agent being the caustic 
alkah. The cement lends itself to the addition of small quantities 
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setting). The graph shows the rates of setting of two samples 
of the cement compared with Portland cement.—April 17th, 
1935. 


FURNACES. 


426,965. October 13th, 1933.—Devices ror REGULATING 
tHE Detivery or Furr ro Om-Frrep Furnaces, The 
Rotoplunge Pump Company, Ltd., and C. Lakin-Smith, 
58, Victoria-street, London, 8.W.1. 

When several burners of one furnace are supplied by one 
pump, there is liable to be trouble, through excessive pressure, if 
one of the burners is eut out. This is overcome in this pump by 











varying its delivery. It is of the reciprocating plunger type, 
driven by the shaft A. The plunger B is reciprocated by the 
compound excentrie CD. The amount of excentricity can be 
varied by the levers E F, attached to the stems of the two 
excentrics. These levers are operated by a servo-motor of 
the Hagen type connected with the oil supply pipe.— April 12th, 
1935. 


LIGHTING AND HEATING. 


427,255. October 6th, 1933.—-ELecrric Heating Devices, 
N. V. Philips’ Gloeilampenfabrieken, Emmasingel, Eind- 
hoven, Province of North-Brabant, The Netherlands. 

This invention is concerned with electric heaters such as 
wall panels in which it is imperative that the resistance wire 
should be shut off from the air, thus being protected against 
oxidation, and furthermore, that the parts of the resistance 
wire should remain in place even if the heat-radiating surface 
is continuously exposed to vibrations and shocks, as may be 
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the case in trains, ships, automobiles, and in general in transport. 
The invention provides a simplification of the known methods 
of manufacturing such heating elements and consists in the use 
of a plane or curved plate constituted by an insulating sub- 
stratum on which electric resistance wire is laid, the substratum 
and the resistance wire being coated by applying on them by 
pressure a thin layer of heat-hardening synthetic resin, mixed, 


if desired, with a filling material, so that the surface appreciably | description. 
preferably of steel and made by a spinning or rolling process.— 





radiates heat on establishing the current. The drawing needs no 
comment.—April 8th, 1935. 


MISCELLANEOUS. 


427,001. October 27th, 1934.—Piston Rines, Wellworthy, 
Ltd., and J. W. Howlett, Stanford-road, Lymington, Hants ; 
and A. J. Hayward, Ampress Waterworks, Lymington. 
In these age rings the higher pressure outer edge of each 
ring is bevelled, as shown at A, ’ 
so that the gas pressure applied 
to the hi of the piston will 
exert a radially inward pressure 
tothering. This serves to coun- 
terbalance the outward pressure 
exerted on the ring by gas that 
leaks past the upper radial face 
B of the ring to the bottom C of 
the piston ring groove. On the 
lower pressure radial face D of 
each ring is formed an annular 
groove E. The gas pressure is 
applied to this groove by means 
of the holes F, which place it in 
eommunication with the bevelled 
face A of the ring. These holes 
are substantially at right angles 
to that face. In this way the 
applied gas pressure acting on 
the lower pressure radial face of 
the ring tends to hold the upper 
radial face B of the ring in firm 
contact with the adjacent wall 
of the piston ring groove. In 
some cases, too, this groove E 
may be arranged to communicate with the outer periphery of the 
ring at its lower pressure edge, as by means of the radial ducts 
G.—April 12th, 1935. 


426,990. June 30th, 1934.—Soor Btowers, Hopkinsons, 
Ltd., and R. L. Brown, Britannia Works, Wheathouse- 
road, Huddersfield, and A. Pollitt, Ergon House, Horse- 
ferry-road, Westminster, London, 8.W.1. 

The nozzle head A is attached to the ported sleeve B in the 
main body. To this sleeve is fixed a screw C, which works in 
the hollow stem D attached to the piston E. F is a dashpot. 
By these means the nozzle head can be rotated if the stem D 
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is reciprocated. This is effected in the following manner. 
Compressed air is admitted from the branch G. When the valve 
H is closed, pressure builds up above the valve H and, passing 
through the pipe J, forces the piston E to the left. This rotates 
the sleeve B. "Then. if the valve H is opened, air will pass through 
the ports to the blower head and go vid the pipe K to the piston 
E and, acting on its larger diameter, force it to the right to return 
the blower head.— April 12th, 1935. 


427,228. May Ist, 1934.—A RussBer Parnt, International 
Latex Processes, Ltd., 10, Lefebore-street, St. Peter's 
Port, Guernsey, Channel Islands. 

The inventors propose to make a paint for vuleanised rubber 
articles according to the following formula :— 

Parts by weight. 

Latex (rubber solids) .. 100 

RAO rncrt niet x 88 2044 


Af datsinpe tice Dow 6 
po ae a et rere 
ET PE eI ee 
POLS TEE RES FESO | 
Casein i elle! Se sis an eile aid”) acalha ac, 
Sulphonated castoroil .. .. .. .. §& 
Ammonia (28 percent.) .. .. .. .. 8 
Formaldehyde (35 per cent.) .. 10 
Colour iT cage Bleached She 0 to 30 


Water sufficient to give a final concentration of 45-50 per cent. 
total solids. The latex used was latex chemically creamed with 
ammonium alginate in a manner well known in the art having a 
concentration of 60 per cent. total solids, but normal latex, 
or evaporated or otherwise concentrated latex or artificial 
dispersions of erude or reclaimed rubber, or latex creamed by 
other processes With other chemical creaming agents, or by 
centrifuging to remove or reduce the non-rubber serum solids, 
may be employed.—A pril lth, 1935. 


427,256. October 7th, 1933.—Piston Rines, J. W. Howlett, 
Radial Works, Stamford-road, Lymington, Hants. 
This ring is intended primarily for oil seraper service. Its 





construction is so obvious from the drawings that it hardly needs 


The inventor suggests that the dished rings are 
April 8th, 1935. 





Forthcoming, Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-pay, 

British INpusrrigs Farr; ENGINEERING 4ND Hagpwarr 
Sxgctions.—Castle Bromwich, Birmingham. 

Z mn or MecnanicaL ENoingers.__Summer meeting at 
ath. 

Ratway Cius.—At Royal. Scottish Corporation Hall, 
Fetter-lane, E.C.4. ‘‘How the Railways Fight the Snow,” 
Mr. H. A. Vallance. 7.30 p.m, 

To-pay AND Sarurpay, June Isr. 

Inst. or Auromopite Encineers.—Joint Summer Meeting 
with the Société des I ieurs de |’Aut bil Visit to 
Midlands and Oxford. For programme, see page 372, April 
5th, 1935. 

Turspay, June 47ru, to Fripay, June 77H. 

Insr. oF Gas EneingERS.—-At Inst. of Civil Engineers, Great 
George-street, 8.W.1. Seventy-second Annual General Meeting. 
Presidential Address by Mr. C, V, Bennett, Paper, ‘‘ National 
Policies Governing the Testing of Gas Appliances,”” Mr. Stephen 
Lacey and Mr. C. A. Masterman, 10 a.m.; President’s luncheon 
at Savoy Hotel, 12.45 p.m. Afternoon session: Papers, ‘* Pro- 
blems and Answers in the Reconstruction of Manufacturing 
and Distributive Plant, Nottingham,” Mr. G. Dixon, and ‘* The 
Gas Account,’’ Mr. W. B. McLusky, 3 p.m.; Park-lane Hotel, 
W.1, reception and dance. 9 p.m. Wednesday: ‘‘ Develop t 
of Gas Sales: Policy »nd Performance,” Mr. 8. B. Chandler ; 
10 a.m., general meeting of Benevolent Fund ; 11 a.m., lecture, 
“The Tactical Use of Carburetted Water Gas as a Coal Gas 
Auxiliary,” Dr, A. G. Glasgow, 11.15 a.m.; visit to Rochester 
Gasworks, 12.50 p.m. a eae Papers, “‘ Waste Heat Re- 
covery from Retort Settings,” Major W. Gregson, ‘‘ The Pre- 

tion, Marketing, and Utilisation of Coke,” Mr. W. L. 
mn, 10 a.m.; afternoon: Visits. Friday: Tour in Kent, 
leave Victoria, 9.20 a.m. 
Saturpay, June 22np. 

Inst. oF AUTOMOBILE-ENGINEERS : GRaDUATES’ SECTION.— 
Summer Rally at Burford, Oxon. The President, Mr. L. H. 
Pomeroy, and Mrs. Pomeroy will hold a reception at the 
Cotswold Gateway Hotel, Burford, at 3.30 p.m. 

Monpay, Junge 24TH, TO WEDNESDAY, June 267TH. 

Inst. oF HEATING AND VENTILATING ENGINEERS.—Summer 
meeting at Felixstowe. Headquarters, The Felix Hotel. Mon- 
day, Council meeting, 5.30 p.m. Tuesday, special meeting of 
members, 9.45 a.m. Paper, ‘“‘ Fan Characteristics,’’ Mr. W. L. 
Gee. Reception at Felix Hotel, 6.45 p.m. Banquet and dancing, 

















7.15 p.m. Wednesday, circular motor drive. Luncheon by 
invitation of the President, Mr. W. E. Fretwell. Leave Felix 
Hotel, 10 a.m. 
ANTI-NOISE LEAGUE. 
Tue programme of the Anti-Noise Conference at the Science 


Museum is as follows :— 

Wednesday, June 26th.—3 p.m.: Reception by Lord and Lady 
Horder in the Exhibition Gallery ; refreshments will be served 
from the “ Silent ’’ Demonstration House. 4.15 p.m.: Discus- 
sion in the Lecture Room, ‘‘Seund and Noise.’’ Chairman, 
Mr. Leslie Hore-Belisha (Minister of Transport); speaker, 
Dr. G. W. C. Kaye (Superintendent, Physics Department, 
National Physical Laboratory ; Member of Council, Anti-Noise 
League). 

Thursday, June 27th.—11.30 a.m.: “The Law and Noise.” 
Chairman, Mr. Geoffrey Shakespeare (Parliamentary Secretary, 
Ministry of Health); speaker, Mr. H. G. Strauss (Member of 
the Executive Committee, Anti-Noise League). 3 om ** Hous- 
ing and Noise.” Chairman, The Rt. Hon. W. Ormsby-Gore (First 
Commissioner of Works); speaker, Mr. Hope Bagenal (member 
of the Executive Committee, Anti-Noise League). 

Friday, June 28th.—11.30 a.m.: ‘‘ Education and the Noise 
Problem.’ Chairman, The Rt. Hon. Viscount Halifax (Presi- 
dent of the Board of Education); speaker, Sir Henry Richards 
(Chairman, Executive Committee, Anti-Noise League). 3 p.m.: 
‘* Health and Noise.” Chairman, Mr. H. G. Wells; speaker, 
The Rt. Hon. The Lord Horder (Chairman, Anti-Noise League). 








Matin AND Service Pire Frxper.—In our last issue on page 
548 we described an ingenious apparatus introduced by Price 
and Belsham, Ltd., of Mitcham, or locating gas, water, and 
other pipes buried in the ground. The principle employed is 
to send an electric current eros the pipe and employ a 
search coil to trace the course. e remarked that when the 
apparatus is used for tracing ‘‘non-magnetic” pipes and 
sewers, an insulated wire is first pushed through the pipe. 
Price and Belsham, Ltd., point out, which is obvious, that if 
the pipe is metallic, even though it be non-magnetic like lead, 
this proced is y. ‘* Non-metallic ’’ would be a 
better definition in this case than ‘* non-magnetic.” 

Some New ApHEstves.—We have been afforded an oppor- 
tunity of testing some new forms of adhesive made by the 
Boston Blacking Company, Ltd., Ulverseroft Works, Leicester. 
The materials are known as the “ Bostik ’’ universal adhesives 
and sealing compounds. They are not glues, but consist of 
materials of varying fluidity in a spirit base giving off—except 
in one case—an inflammable vapour. In addition they are dis- 
tinguished from glue by the fact that when they set they retain 
a considerable amount of elasticity and therefore may be 
employed for sealing as well as adhesive purposes. As adhesives 
they are certainly very powerful and, in the case of wood to 
wood, they exhibit their power almost as soon as the two 
members, each coated with a thin layer, are pressed together. 
In one form the material is black in colour and of the consistency 
of thin putty. Another form is similar but thinner and is suit- 
able for spreading on large surfaces. Ina third form the material 
is white and is particularly apple to smooth surfaces. 
fourth form is non-inflammable and may be applied for 
upholstery work, as in the motor car industry, by means of a 
high-pressure spray gun. In one form or another the new 
adhesives can used for a very wide variety of purposes. 
They can be employed not only on wood but on metal, glass, 
rubber and almost any other substance. Even live pieces of 
metal may be stuck together with them. The, have been 
employed for such diverse purposes as Jaying linoleum on con- 
erete without the usual -treatment with asphalt and for 
fixing glass lights in portholes. In the aircraft industry they 
should find extensive use not only for attaching fabric coverings 
but for fixing and sealing windows. Doubtlessly, too. their 
special characteristics will render them of much value in railway 
carriage building and in certain branches of the electrical 


industry. 
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